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The Fourth International Locust Conference, Cairo, 1936. 


HE “ Proceedings of the Fourth Inter- 
national Locust Conference, Cairo, 23rd 
April 1936’, which has been recently pub- 
lished, is a handsome volume on which the 
Egyptian Government might well be con- 
gratulated, though one might wish that it 
had been issued more expeditiously. The 
“* Proceedings ’’ serve to remind us that the 
beginning of a new locust visitation, which, 
from past experience, might be expected in 
Northern India at intervals of 4 to 8 years, 
may not be far off, and that, as in the case 
of States expecting war, the best course is a 
policy of armed preparedness, with trained 
staff and control material ready to come into 
action at a moment’s notice. 

In the past, Governments took interest 
in the Locust Problem only while locusts 
were present in their millions devastating 
the crops, and spent vast sums of money on 
their control, but when they disappeared in 
course of time, no further interest was taken, 
till such time as another visitation made its 
appearance. The reason for this apparent 
neglect is not far to seek. In the case of such 


pests or diseases, as are confined to a parti- 
cular country or tract and are of annual 
recurrence, it should not be difficult for 
that country to arrange for their study and 
control, but where one is concerned with a 
plague of the nature of locusts, capable of 
migrating long distances across a number of 
countries, and appearing, moreover, after 
long intervals of absence, it is research work 
on a basis of Inter-State or International 
co-operation that is called for. 


Various conferences had been held in the 
past, with the object of achieving a common 
orientation of policy and mutual co-opera- 
tion in combating locust visitations. The 
earliest, possibly, was the one held at Pretoria 
in 1906, composed of representatives of 
Basutoland, the Cape Colony, Natal, the 
Orange River Colony and the Transvaal, 
and another met at Montevideo in 1913, 
when delegates from the Argentine, Bolivia, 
Brazil, Paraguay and Uruguay conferred 
about the investigation of the breeding 
grounds of the South American locust. In 
October 1920, an International Conference 





586 


in connection with the organisation of locust 
control was held at Rome under the auspi- 
ces of the International Institute of Agri- 
culture, in which 20 States of the Old and 
the New Worlds participated. It resulted 
in the Rome Convention of 31st October 
1920, whereby adjoining States bound them- 
selves to make co-operative efforts and to 
give mutual help in regard to locust control. 

In ancient days, and in fact till very 
recen'.y, the appearance of locusts had been 
popularly regarded as a visitation of Divine 
Wrath—one which had to be endured pass- 
ively, a8 there was no remedy for it. There 
were then, if at all, but vague ideas as to 
where locusts came from or as to why they 
disappeared. It was only in 1921, when 
Uvarov put forward his “‘ Theory of the 
Phases of Locusts” that a rational explana- 
tion of the phenomena connected with locust 
visitations became available. He showed 
that when locusts were apparently no more 
to be seen, they had not, by any means, 
really disappeared. What actually happen- 
ed was that they had ceased to exist in a 
crowded state as swarms, but were, neverthe- 
less, present in their breeding grounds as 
solitary individuals, scattered all over the 
area, living just like any ordinary grass- 
hopper. According to Uvarov, these solitary 
phase individuals can increase rapidly in 
numbers, under the influence of favourable 
environmental conditions, and subsequent- 
ly form concentrations in restricted areas, 
where they would breed in crowded state 
and undergo a transformation into the 
gregaria phase, leading to the formation of 
incipient swarms. Observations made, under 
natural conditions during the past decade, 
by various workers, in parts of the Red Sea 
Coast, Mekran and West Africa, have borne 
out the general soundness of the hypothesis, 
and investigations carried out in various 
parts of the world under the stimulus of the 
phase theory have, in most cases, borne 
fruitful results. 

Subsequent to the appearance of the severe 
infestations of the Desert Locust, and the 
African Migratory Locust and the Red Locust 
in various parts of Africa during the period 
1927-29, and of the Desert Locust in 
various parts of Western Asia during 
1926-29, important schemes of locust re- 
search were organised in the countries affect- 
ed, of which the most prominent is the 


British scheme under the control of the 
Imperial Institute of Entomology of London, 
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whose work is spread over Anglo-Egyptian 
Sudan, Arabia, and parts of Central and 
South Africa, and the French organization 
of Anti-locust Research, stationed at Alger, 
which carries out investigations all over the 
French Possessions in North Africa and 
French Sudan. In the Indian area, a scheme 
of locust research, working under the auspices 
of the Imperial Council of Agricultural Re- 
search, New Delhi, has been in progress 
since December 1930, of which the work on 
the Bionomics of the Locust has been 
carried out in the laboratories of the Punjab 
Government Entomologist, Lyallpur, and the 
field observations on solitary phase locusts 
in various breeding grounds in Sind, Baluchis- 
tan and Rajputana, by staff working under 
the control of the Locust Research Entomo- 
logist, stationed at Karachi. Similar re- 
search on locusts is known to be in progress 
in various other countries also, such as for 
instance, Italy, Egypt, the United States, 
Canada, the Argentine and the Soviet 
Union. 

It was felt, however, that there was bound 
to be an unnecessary reduplication of work, 
as well as a great deal of overlapping, when 
locust research was being undertaken in 
different places without a knowledge of 
what was being done elsewhere, and in view 
of the need of formulating a concerted scheme 
of research after pooling all the information 
available, the first International Locust 
Conference was convened at Rome by the 
International Institute of Agriculture under 
the’ patronage of the Italian Government in 
September 1931. In July 1932, the second 
Conference met at Paris at the invitation 
of the French Government, the third one 
at London in September 1934, under the 
patronage of the British Government, and 
the fourth at Cairo under that of the Egyp- 
tian Government in April 1936. We under- 
stand that the Fifth International Locust 


~ Conference will shortly meet at Brussels at 


the invitation of the Belgian Government 
at the end of August, during the current 
year. 

There is little doubt that international 
meetings of this character are of great ser- 
vice in focussing together a knowledge of 
the work that is being carried out at Various 
different centres. Usually, much Of the 
work in progress at a particular’ centre, 
would tend to remain unpublished, awaiting 
a definite confirmation of results, so that 
for a considerable time workers would 














SS eS. a a. a ee ee ae ee 


= = 








No. 12 ] 
June 1938 


remain in entire ignorance of the results 
obtained elsewhere. Much of the time and 
energy of workers could, therefore, be con- 
served, if facilities of contact between 
workers in the different parts of the world 
could be periodically provided. Of greater 
value than even the regular discussion of 
subjects at the plenary sessions of the Con- 
ference, are the opportunities provided of 
informal contact between workers and of 
mutual’ exchange of experiences on yarious 
details, which would not emerge in the 
course of formal meetings. 


A cursory glance at the resolutions passed 
at the Conference and the recommendations 
made in regard to the _ international 
plans of future work on various locusts 
would give one an idea of the vast ground 
covered. The following formed the subjects 
of some of the resolutions: statistics of 
damage by locusts and grasshoppers, study 
of the phases, study of migrations in correla- 
tion with meteorological conditions, studies 
of the breeding grounds, factors controlling 
locust activity, the ecological control of 
outbreak centres, methods of forecasting 
locust outbreaks, locust control methods 
including employment of aeroplanes, and 
study of natural enemies. The resolutions 
recorded are highly valuable, as they em- 
body the latest information available on 
the particular subject. Most of the papers 
submitted to the Conference have been 
appended to the “Proceedings” and are of 
exceeding value as records of experiences 
in different countries under varying climatic 
conditions. 


Among the documents included in the 
“Proceedings,” are four papers submitted by 
the Indian delegation, which cali for a few 
comments. Two of the papers were contri- 
buted by Khan Bahadur Afzal Husain, who 
attended the Conference as the delegate 
representing India. Besides other interesting 
results, two of the conclusions recorded in 
his papers are of outstanding merit, viz., 
the effect of (1) carbon dioxide, and (2) con- 
tinued physical exertions on the part of the 
hoppers on the development of black pig- 
ments on the body. In this connection, it 
may be stated that the possession of black 
pigment by the hoppers is one of the main 
points of difference between the solitaria 
(usually green) and the gregaria (always 
black) hoppers, and it is well known that 
green hoppers, if kept crowded in a 
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cage, will assume the black colouration. 
Mr. Husain’s experiments have shown that 
even when bred singly, a hopper would develop 
black pigment if reared in an atmosphere 
of a certain proportion of carbon dioxide, 
and secondly, also if the hopper is kept 
continuously active by the use of certain 
artificial contrivances. The other two papers 
by Y. Ramachandra Rao were the outcome 
of continuous observations recorded by the 
survey staff stationed at various places in 
the Sind-Rajputana desert areas and in the 
Lasbela-Mekran coastal areas during a series 
of years. One of the papers deals with the 
evidence obtained in regard’to the existence 
of powers of long distance migrations among 
the solitary phase population of the Desert 
Locust, whereby the solitaria individuals are 
shown to be able to breed in two different 
rain-belts, just like the swarms of the gregaria 
phase. The evidence as to the ability of the 
solitaries to migrate rather upsets the usually 
accepted conception of solitary phase popula- 
tions, which are generally supposed to be 
sedentary and static, the migratory power 
being developed only when the swarms are 
produced. On the other hand, the ability, 
on the part of the solitary phase, of taking 
advantage of favourable conditions of breed- 
ing in two different rain-belts in the same 
year, greatly increases its powers of multipli- 
cation and consequently, the danger of its’ 
swarming. The second paper describes the 
outbreak centres that were discovered in the 
interior valleys of Mekran in 1935. These 
had been formed as a result of concentrated 
egg-laying in the valleys by solitary locusts 
that had migrated there from the coastal 
areas, and are of great importance to India, 
as forming the foci from which locust in- 
festations might develop under favourable 
conditions. 

One of the important results of the various 
schemes of locust research has been the 
tracing of many of the infestations of recent 
times to their actual outbreak centres. In 
the case of the Desert Locust, it was found 
that infestation had originated in three diff- 
erent centres: (1) in the Mekran area of 
British and Iranian Baluchistan, (2) in the 
Red Sea Coasts of Sudan and Arabia and 
(3) in some centre in the western areas of 
Sahara. As regards the African Migratory 
Locust, the infestation was proved to have 
begun first in the region of the Niger Bend 
in French Sudan, and to have gradually 
increased in extent and intensity till an 
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enormous extent of area of over 10 million 
square miles of territory on the African Cont- 
inent was covered. The determination that 
this extensive infestation of the Migratory 
Locust had originated in a single outbreak 
centre, viz., the San-Macina District of French 
Sudan has been appropriately described as 
“an outstanding achievement of the inter- 
national anti-locust investigations ”’. 
Adverting to the practical aspect of the 
results of locust research, it may be stated 
that it is an exceedingly difficult task 
attempting to control locusts, when they 
have taken the shape of swarms. The swarms 
appear in such large numbers and have 
such immense powers of migration, that it 
would be well nigh impossible to control 
them. On the other hand, it should be an 
easier task to tackle an infestation in its 
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initial stages, in the outbreak areas. If all 
potential outbreak centres could be delimited, 
and the area watched by a fully competent 
organisation, the incipient swarms could be 
dealt with as they arise. If this could be 
arranged, it should be possible to nip the 
evil in the bud, and save the enormous ex- 
penses entailed in the attempt to deal with 
infestations after they have developed. 

In the words of Uvarov, “ the alternative 
to thorough studies of locusts leading to 
rational schemes of control, is to continue 
paying annual tribute to the oldest enemy 
of agriculture—the Locust. This may have 
been unavoidable in the past, but there is 
now no excuse for carrying on the old policy 
of letting locusts develop unchecked and 
then spending millions in attempting to 
control them.” 


Forest Research in India, 1936-37.* 


WO official publications summarising 
the work done during 1936-37 at the 
Forest Research Institute, Dehra Dun and 
in the various British Indian Provinces 
(including Burma) have recently been issued. 
The first opens with a general review 
followed by five chapters, each dealing in 
turn with the work of the Sylvicuitural, 
Botanical, Entomological, Utilisation and 
Ohemical sections of the Institute. The 
second has much the same general pian, the 
sectional accounts, however, being summar- 
ised with reference to the provinces. This 
arrangement, while admitting of reference 
under subject-heads, precludes a coherent 
account being given of the work done on 
Forest Research in any one province. The 
compiler of the Reports has realised this 
drawback and sought to overcome it by 
brief provincial summaries in the opening 
“General ’”’ chapter in the second publica- 
tion. 

It is not possible even to merely mention, 
in a brief note the important problems, 
work on which is referred to in these two 
interseting reports. It would be very much 
like. summerising a catalogue. The range 





* Forest Research in India, 1936-37. Part I. Forest 
Research Institute. (Manager of Publications, Delhi), 
1937. Pp. 92. Price Rs. 1-10-0 or 2s/. 9d. 

Forest Kesearch in India, 1936-37. Part II. Pro- 
vigcial Reports. (Manager of Publications, Delhi), 1938. 
Pps+ 205, Price Rs. 4-6-0 or 7s. 3d. 


of problems covered is exceptionally wide 
and, to the student who is particularly 
interested in any of these, an appendix to 
each of these reports provides a_ useful 
bibliography of the publications. 

Special mention must be made of two 
features, during the year under review, 
which are of significant importance to Forest 
Research in India. The first of these is the 
inauguration of the Timber Development 
Section at the Dehra Dun Institute. Second- 
ly, this was the first year in which the 
Indian Paper Mills subscribed towards part 
of the cost of the Paper Pulp Section of the 
Institute. This donation is, perhaps, the 
first outward indication that at long last 
Indian industry is beginning to realise the 
importance of Indian forests as feeders of 
Indian industry. Such recognition, long 
overdue and in an increasing measure in 
future, is essential for the porsperity of 
Indian industry no less than of Indian 
forests. 

The reports are printed on paper made at 
the Dehra Dun experimental paper plant 
and this fact finds mention (as suggested in 
an earlier review in Curr. Sci., Vol. IV, 789) 
at the beginning of each volume. A few 
well-chosen photographs in the body of the 
reports, while adding to their value, would 
go far in counteracting the “‘ Blue Book ”’ 
atmosphere of these publications. 

EMMENNAR. 








SS. 2 tn &. a tant os ee kw Oe oO eee CU 


—s 
= 


oe 


y 














No. 12 
June 1938 


] Dixit : Production and Measurement of Low Temperatures 





589 


Production and Measurement of Low Temperatures. 
By K. R. Dixit. 
(Gujarat College, Ahmedabad.) 


HurEry years ago Prof. Kamerlingh 
Onnes, working in Leiden, with the 
help of Dr. W. H. Keesom and Mr. H. 
Filippo succeeded in liquefying helium for 
the first time on July 10, 1908. He? has 
given a graphic description of his experi- 
ments, and we shall quote here only a 
small part of it. 

“The surface of the liquid was soon made 
clearly visible by reflection of light from 
below, and that unmistakably because it 
was clearly pierced by two wires of the 
thermo-element. This was at 7-30 p.m. 
when the surface had once been seen, it was 
no more lost sight of. It stood out sharply 
defined like the edge of a knife against the 
glass wall.” 

This article is written to commemorate 
the production of ‘liquid helium’, and 
gives the present position in the low tempe- 
rature technique. 


INTRODUCTION.® 


It was Lavoisir, who suggested that if the 
earth were cooled sufficiently, even the 
gaseous air above it might take a liquid 
form. Sir Humphry Davy and his young 
assistant Faraday found that the gas chlorine 
could be condensed to a yellow liquid. 
Ammonia, sulphuretted hydrogen and 
hydrochloric acid gas also quickly yielded 
to their experimental skill. By 1823 
Faraday had installed at the Royal Institu- 
tion a liquefaction plant. Solid carbon 
dioxide was introduced in 1834 by Thilorier. 
Faraday was quick to turn to advantage 
the new discoveries; by mixing carbon 
dioxide snow with ether he obtained a freez- 
ing mixture, capable of cooling to —110° C. 

Thomas Andrews, the Professor of 
Chemistry at Belfast, tried to liquefy air, 
and like the others. before him failed, and 
yet made of his very failure a success. In 
a Bakerian lecture before the Royal Society 
he explained that unless the pressure exceeds 
a certain ‘ critical pressure ’ and the tempe- 
rature is below a certain ‘critical tempe- 
rature’ peculiar to the gas we can never 
hope to liquefy it; cold allied with com- 
pression succeeds where one alone fails. 

The story then is one of triumph after 
triumph. Oxygen was liquefied by Olszewski 
in 1883, and two years later nitrogen and 


2 


carbon monoxide. The list of lowest tempe- 
ratures as they were reached, reads like the 
records of athletic achievements; in both 
the next step is always harder to achieve 
than the one before. A new principle was 
applied to produce the cooling. If a gas 
under pressure, below the inversion tempe- 
rature, is allowed to expand freely through 
a fine nozzle or if it is allowed to do mecha- 
nical work while expanding, it will cool, and 
may reach a temperature at which it lique- 
fies. Thus we get two methods for lique- 
fying the gases. One employs the Joule- 
Thomson effect, which allows the gas to 
expand suddenly and so produce the necessary 
cooling by the performance of internal 
work ; the Linde and Hampson processes 
depend upon this principle. The other 
processes employ the reversible expansion of 
the gas with the performance of external 
work ; the Claude and Heylandt processes 
are of this nature. In all these processes 
the regenerative method is used, the oncoming 
gas being cooled by that which has already 
passed through and been reduced in tempe- 
rature, thus the oncoming gas on expansion 
reaches a still lower temperature until at 
last the liquid is produced. By such means, 
hydrogen was liquefied by Olszewski*® in 
1892. Hydrogen is a liquid at — 253° C. 
and it solidifies at — 259°C. Helium was 
liquefied by Kamerlingh Onnes for the 
first time in 1908. It is a long way from 
Michael Faraday’s comparatively simple 
experiments to the operation of a modern 
liquid helium plant. By reducing the pres- 
sure over liquid heliuin, still lower tempe- 
ratures can be reached ; and it was in this 
way that Keesom succeeded in 1933 in 
cooling liquid helium to an estimated tempe- 
rature of about 0-71° K. Liquid helium at 
present is available for research in such 
centres as Berkeley, Berlin, Breslau, Cali- 
fornia, Cambridge, Kharkow, Leiden, 
Oxford, Toronto and Washington. 

Still lower temperatures can be obtained 
by the method of adiabatic demagnetis- 
ation of a paramagnetic salt, due to Debye* 
and Giauque.’ The technique of this method 
has been developed by Giauque**® in 
California ; de Haas!®-™ in Leiden, and by 
Kirti and Simon™-'* at Oxford. The 
method consists in magnetising the 

F 
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substance in a strong magnetic field and re- 
moving the heat so generated by cooling in 
liquid helium and then thermally isolating 
it. The magnetising field is then suddenly 
removed or reduced and the consequent 
demagnetisation results in further cooling. 
Using this method de Haas’® succeeded in 
obtaining a temperature of 0-005° K. 

It is possible by means of observations 
and an application of gas laws to determine 
the equation of state for helium, that 
enables us to establish a temperature scale 
applicable over a range extending down to 
about 1-5°K. Below this temperature we 
are largely dependent on extrapolation. 
The vapour pressure of liquid helium enables 
us to reach the temperture 0-71° K; and 
the magnetic susceptibilities of certain salts 
can be used to tell us when such tempera- 
tures as 0-05° K are reached. 


THERMODYNAMICS APPLIED TO THE 
LIQUEFACTION OF GASES.?°23 


It will be possible for us to liquefy a gas 
if and only if, we apply a pressure p to the 
gas which is greater than the critical pressure 
P-, at a temperature T which is less than 
the critical temperature T,. The critical 
temperature and the critical pressure is a 
property of the gas; and their numerical 
values can be calculated for any gas, if the 
equation of state for that gas is known. 
Thus assuming that van der Waals’ equation 


(p +S) @ — 6) =RT Seite 


is applicable to the gas, we get the critical 
temperature 
_ 8 a 
~ 27° dR 
and the critical pressure 
Be 
ee = 37 BD 
The following six processes are used in 
producing cooling and low temperatures. 
(1) The solution of salts, acids or gases in 
water or ice. 
(2) Evaporation. 
(3) Adiabatic expansion of a gas with the 
performance of external work. 
* (4) Throttling of a gas and taking advant- 
age of the Joule-Thomson effect. 
(5) Using the heat of adsorption. 
(6) Adiabatic demagnetisation. 
(1) Freezing Mixtures—If some salts 


T, 


or acids (whose heat of solution is negative 


or is less than the amount of heat required 
to melt the ice mixed with them) are mixed 
with ice we get freezing mixtures. Table 
I gives a list of the freezing mixtures com- 
monly employed. 


TABLE I. 





Quantity of salt per 100 grms. Approx. temperature 
of ice of the mixture 





10 grms. K,SO, —1-9° C. 
30 , KCl — 10-6° ©. 
25 ,, NH,Ol — 15-0° ©, 
33 , Nall — 21-2° C. 
200 +, CaCl, — 35-0° C, 











(2) Evaporation.—Latent heat is the 
amount of heat, we have to supply to a 
liquid, if the liquid is to be converted into 
vapour. If the liquid is thermally isolated 
and allowed to evaporate, the requisite heat 
for evaporation will be supplied by the 
liquid itself, and its temperature will be 
reduced. The space above the liquid will 
contain a definite amount of the liquid 
vapour, depending on the vapour pressure 
of the liquid. If the liquid vapour is carried 
away by a continuous stream of air,—as is 
done in the dew point experiment—the 
partial pressure of the vapour is reduced, 
more liquid evaporates and the temperature 
of the liquid is reduced. In certain experi- 
ments, the liquid is placed in a vacuum 
Dewar-flask; and the liquid vapour is conti- 
nually pumped away, resulting again in the 
cooling of the liquid. This method is used 
with liquid helium to obtain still lower 
temperatures. 

(3) Adiabatic Expansion of a Gas.—If a gas 
of mass M, and specific volume vr, changes 
the pressure from p, to p, (where p, > py) 
then the external work done is given by 


0 
M J pdv ; as the expansion is adiabatic the 
amount of energy of the gas is reduced by 
9 
M { pdv. Let uw be the energy per unit 


mass of the gas, then 


se ou ou 
pdv = —du= sn), @ i =) dv .. (2) 
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but (Qu/dT), = ©, the specific heat at con- 


stant volume, and the second law of thermo- 
Ba gives the relation 


ae): = *), - 


T 


- (3) 





aT = — * Gi), dv . (4) 
Vv 
In the case of a perfect gas this reduces to 
ea C,— C, dv _ i 
aT = —T c+" T(y —1) : 
T, Se ) 
or T, — Do ee (5) 


This method was first used by Cailletet,* to 
liquefy air, hydrogen, etc. This theory 
forms the basis of the Claude and Heylandt 
inethod of liquefying air. 

(4) The Joule-Thomson Effect.—The Joule- 
Thomson effect is the change of temperature 
produced in a current of gas, when it expands 
adiabatically, through a porous plug. The 
effect of the porous plug is to keep the 
kinetic energy of the gaseous atoms unal- 
tered. Let uw be the internal energy, v the 
volume per gram and ¢ the total amount of 
heat in the gas. Then 

du + d (pv) =0 
i =u + pv = constant 
and 


aut? ave (Fr 
ra 


T : 4 
peor na du we get 
"Te 
2 (2 


op), ~[? Gan), 


where S is the entropy, C, is the specific 
heat at constant pressure, and the suffix i 
indicates that i remains constant even when 
the pressure changes. Equation (6) gives the 
change of temperature produced by the 
passage through the porous plug and is 
called the ‘ Differential’ Joule-Thomson 
effect. If we change the pressure from p, 
to p,, keeping « constant, and integrate 
6 over this range, we get the ‘ Integral ” 
Joule- eptieoaese effect A T;. 


- (7) 


an= foam r), ap; 


It is the sais Joule-Thomson effect 
which can be experimentally observed. 
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The differential Joule-Thomson effect can 
be calculated from the observed integral 
effect if the rate of variation of the integral 
effect with respect to pressure and tempera- 
ture is known. For a given pressure, we 
have a given temperature, the so-called 
inversion temperature, at which the Joule- 
Thomson effect changes its sign. Thus the 
Joule-Thomson effect tells us that if a gas 
is allowed to expand, under suitable condi- 
tions, it can perform internal work and 
produce the necessary cooling. Joule- 
Thomson effect was used by Linde and 
Hampson to liquefy air; it was also used 
by Kamerlingh Onnes to liquefy helium. 

(5) Adsorption and Desorption.**-*".—In 
Simon’s process of liquefying helium, 
helium is allowed to come in contact with 
an adsorbing substance, kept at the tempe- 
rature of liquid hydrogen. The adsorbing 
substance is either charcoal or chabasit 
(a calcium-aluminium silicate, hydrate). The 
heat of adsorption of helium is carried away 
by the liquid hydrogen bath. The systein 
is now thermally isolated, and the adsorbed 
helium is made to leave the adsorbing 
material by pumping out the system. This 
results in a desorption—a negative heat of 
adsorption, and the system is cooled to a 
temperature which is below the critical 
temperature of helium. The expansion of 
the gas now results in liquefaction. 

(6) Adiabatic Demagnetisation®**°.—W eiss 
and Piccard*' found that nickel is cooled, 
when quickly demagnetised in the neigh- 
bourhood of the Curie point. Debye* and 
Giauque® suggested that if gadolinium 
sulphate, which is at the temperature of 
liquid heliuni, is demagnetised adiabatically, 
it may be possible to obtain temperatures 
below 1° K. 

Debye and Giauque calculated and pre- 
dicted the effect for gadolinium sulphate. 
Their calculation was based on the follow- 
ing considerations: a magnetisable body 
contains a great number of small elementary 
magnets. When such a body is magnetised 
these magnets are directed in the direction 
of the field. The part of the entropy 
belonging to this order is decreased and the 
process being supposed isentropic, the part 
of the entropy connected with the statistical 
movement must necessarily increase. When, 
on the contrary, the disorder of the elemen- 
tary magnets is increased by demagnetisa- 
tion,.the part of the entropy connected 
with magnetisation is increased and the 
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part belonging to the statistical movement 
is decreased, so that the body is cooled 
down. 

If we wish to obtain easily seen results 
the following points require special atten- 
tion : 

(1) the elementary magnets shall not 
exert a directing influence upon each other 
(the substance used should not be ferro- 
magnetic); (2) the elementary magnet 
shall have a moment as large as possible, 
subject to the restriction 1; (3) at low 
temperatures the effect will be greatest, as 
here the part of the entropy belonging tu 
the magnetisation becomes comparable with 
the other part, while at the same time the 
order strongly increases. 

During the adiabatic demagnetisation the 
entropy S remains constant, further as the 
substance is kept in vacuum the pressure p 
is also constant. The entropy S is thus a 
function of the temperature T, and the 
magnetising on H. 


Sate Hox dH + - ag AT +> 8) 
SH DT 

ks ae 

or aT aS dH (9) 
oT /s,H 


But since the process is reversible, we can 
write dS = dQ/T, where dQ is the quantity 
of heat added to the substance. 

dQ = dU + pdV + HVX dH 
U is the internal energy, V the mol. volume, 
and X the susceptibility of the material 
per cm.® 








Writing J = U + pV we get 
a = dQ _W — Vdp + HVXdH .. (10) 
T T 
and — 
od Ops 
=7 oT /p,u i - GY 


© 


This means “aos Cy ‘the specific heat pro 
mol is also a function of H. As dS isa 
perfect differential, 

ws as 
wuT2H = AHT”’ 





and we get 


ad ty) 
(sa) oa 4 HVX = TH E; (VX)] .. (13) 


and (8 ao 


“a EE (v%)| .. (14) 
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p,T . 
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Science 
This leads to 
all ahd 
aT =. — a . (15) 
Thus to make dT as large as possible =. mp (¥%), 


must be as large as possible, ae Cp n a8 
small as possible. Giauque found that in 
the case of gadolinium sulphate, although 
Cy obeys the Debye’s T* law upto fairly 
low temperatures® ; yet at still lower tem- 
peratures C, increases rapidly®’ ; and there- 
fore gadolinium sulphate is not the most 
suitable substance for the magneto-calorific 
effect. 

The substances which obey the law of 
Curie and Langevin, y = ¢/T, even at the 
lowest temperatures, are more suitable for 
the magneto-calorific effect. In such sub- 
stances the magnetic atoms are widely 
separated from one another so that their 
mutual interaction is very small. 


THE TECHNIQUE OF THE LIQUEFACTION 
oF GASES. 


The low temperatures may be divided 
into five different groups : 

(1) The region of refrigeration and cold 
storage, upto about — 50°C. using NH,, 
SO., ete. 

(2) The region of solid CO,, and of solid 
CO, mixed with acetone, and other sub- 
stances to form freezing mixtures. 

(3) The region of liquid air upto — 200° C. 

(4) The region of liquid hydrogen 
(+252° C.) and liquid helium (— 269° ©.). 

(5) The region of Debye and Giauque of 
isothermal magnetisation and adiabatic 
demagnetisation. 

In this article we shall describe only 
3, 4 and 5. For a description of the 
methods 1 and 2, please refer to articles 
like the ‘ Kiltetechnik ’ by Meissner.* 


THE LIQUEFACTION OF AIR.?¢-22 


Cailletet®* was the first to liquefy nitrogen, 
oxygen, air and hydrogen. He allowed 
them to expand suddenly from a pressure of 
200 to 300 atmospheres. The presence of 
the liquid was manifested in the form of 
small drops or spray. In practice, however, 
it is always necessary to use multiple expan- 
sion as well as previous cooling. 

Carl von Linde* was able to produce 
liquid air for the first time on a commercial 
scale, He used the heat exchangers where 
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the gas cooled by expansion was made to 
cool the incoming gas, he also made use of 
the Joule-Thomson effect to produce the 
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Fig. 1. 


Scheme of Linde’s liquid air plant. 


Linde’s Liquid Air-Plant.—The air is sucked 
in at 0 at atmospheric pressure. It is then 
purified in W, i.e., the dust particles and 
carbon dioxide are removed. The purified 
air goes into the compressor ©, where it is 
compressed to 200 atmospheres. Then it 
goes through 2, the drying tube D, and the 
chamber A, which is surrounded by an 
ammonia freezing mixture, where the con- 
pressed air is cooled to — 50 °C. This cooled, 
compressed air enters the heat exchanger E 
through the tube 3. After that it passes 
through the valve V, which reduces the 
pressure to 20-50 atmospheres. A large 
portion of the air which is thus allowed to 
expand goes back to the compressor through 
4, 5 and 1; while a small part of it is lique- 
fied and is allowed to fall in 6 through the 
tap T,. The liquefied air from 6 can be 
removed by the tap T;,, while the air above 
the liquid air, is allowed to pass through the 
exchanger, and escapes into the atmosphere 
at 7. Thus after the machine has started, 
only just sufficient quantity of air to replace 
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the liquefied air will be sucked up in the 
machine. 


Claude* and Heylandt Liquid Air-Plart.— 
Purified air is adinitted through 0 into the 
compressor C, and is compressed to 200 
atmospheres. Then it goes through 1 and 
the drying tube D. At 2 the current of air 
branches itself, a part of it going through 


O 4 into an engine A, where it performs external 


work, is expanded to one atmosphere and is 
cooled ; this cooled air goes through 5 into 
the heat exchanger E,. The other branch of 
the current goes through the exchanger E, 
and is cooled; then it goes through the 
valve V and expands to 1 atmosphere. Thus 
@ part of the air that escapes through the 
valve V is liquefied. The not liquefied air 
goes through the exchanger E, and escapes 
into the atmosphere at 7. 


Thus Heylandt has substituted for the 
ammonia freezing mixture of Linde, a cold 
current of air, which is cooled by allowing it 
to do some external work. The efficiency of 
the machine appears to be 25%, t.e., 25% of 
the air compressed in the compressor will be 
liquefied. 
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Fig. 2. 


Diagram of the Claude and Heylandt liquid air 
machine. 








LIQUEFACTION OF HYDROGEN AND 
HELIUM. 

At present two principal methods are 
used for cooling and liquefying gases. The 
first method is based on cooling produced by 
adiabatic expansion where the expanding 
gas is cooled by doing external work. 
Olszewski® applied this method to the lique- 
faction of hydrogen. This method has also 
been used by Simon for liquefying helium*’ 
and hydrogen.** This method can however 
be only conveniently applied for obtaining 
small amounts of liquid hydrogen and 
helium. Further the method is also compli- 
cated by the fact that high pressures are 
required, and that pre-cooling either with 
liquid nitrogen or hydrogen boiling at 
reduced pressure is necessary. 

The alternative method of cooling, which 
was the only method used for the produc- 
tion of liquid hydrogen and helium on a 
large scale till 1934, consists in allowing the 
gas which is to be liquefied to expand and 
do internal work. The phenomena is known 
as the Joule-Thomson effect and was first 
employed by Dewar*4° to produce liquid 
hydrogen. But there is always the danger of 
explosion when we are working with large 
quantities of hydrogen. And Dewar’s 
method was improved by Kamerlingh Onnes*! 
and Lilienfeld who introduced a _ large 
number of safety devices. Meissner* has 
also designed a hydrogen liquefier for the 
Physikalisch-Technische Reichsanstalt, 
which works on the same principle. The 
Joule-Thomson effect was also employed by 
Kamerlingh Onnes!“ for the liquefaction of 
helium. But since helium approaches very 
closely to the requirements for an ideal gas, 
the Joule-Thomson effect is very small, and 
it is only by pre-cooling the helium to the 
temperature of liquid hydrogen boiling at. 
reduced pressure, that we reach a stage where 
the magnitude of the effect is sufficient to 
liquefy the gas. The efficiency of this 
method is very low. Meissner* estimates that 
it is only 1% of the efficiency which would 
be obtained by the use of the adiabatic 
method. 

The great advantage of liquefying gases 
by making them do direct work on a mecha- 
nical system has long been recognised, and 
this method is now commonly employed 
for the liquefaction of most gases. Due, 
however, to the technical difficulty of 
constructing an expansion engine, which will 
operate at very low temperatures, this 
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method could not be easily applied to 
helium and hydrogen. Kapitza** succeeded 
in developing an expansion engine which 
will work continuously at low temperature, 
and was able to use the more efficient 
method to liquefy helium. 

The liquefier is pre-cooled by liquid 
nitrogen only, and further cooling of the 
helium is done in two stages; down to 
10° K by means of the expansion engine, 
and finally down to liquefaction point by 
using the Joule-Thomson effect. The start- 
ing time of the liquefier is 1} hours, and the 
output is 2 litres per hour, using 14 litres, 
of liquid nitrogen to produce 1 litre of 
liquid helium. 

The most important part of the liquefier 
is the reciprocating engine. The piston of 
the engine is loosely fitted in the cylinder 
with a definite clearance, and when the 
gas is introduced into the cylinder at high 
pressure, it is allowed to escape freely 
through the gap between the cylinder and 
the piston. The piston moves very rapidly 
on the expanding stroke and the expansion 
takes place in a fraction of a second, so 
that the amount of gas escaping through 
the gap is very small, and does not appre- 
ciably affect the efficiency of the machine, 
which is about 60%. The expansion engine 
works at the rate of 100 to 120 strokes per 
minute and treats about 30 cubic metres 
of helium at N.T.P. per hour. The diameter 
of the piston is 31 mm. and the streke 
between 35 and 50 mm. The inlet and the 
outlet pressures are 30 and 2-2 atmospheres 
respectively, while the inlet temperature of 
the gas is 19° K and the exhaust temperature 
is 10°K. The mechanism which allows the 
piston to move quickly on the expanding 
stroke and do work, and then move slowly, 
back again, is a hydraulic mechanism. The 
piston is made of Firth’s ‘ Staybrite’ steel 
and the cylinder of phospher-bronze. 

This liquefier of Kapitza represents a very 
notable advance in the design of apparatus 
for the production of liquid hydrogen and 
liquid helium. 

It is possible to obtain still lower tem- 
peratures, by allowing liquid helium to boil 
under reduced pressure. Kamerlingh Onnes 
used a series of diffusion pumps and obtained 
in 1921 a temperature of 0-85° K. Keesom*’ 
used two Gaede-pumps with a capacity of 
670 litres/second, and reached the tempera- 
ture of 0-71° K in 1933. Table II gives the 
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temperature and the corresponding vapour 
pressure of helium. 
TABLE IT, 
Vapour Pressure of Liquid Helium.** 





Temperature on Pressure in mm. of 





the Kelvin scale mercury 

4-219 760-0 

1-714 10-0 

1-237 1-0 

1-00 1-5 x 10-1 
0-50 2-5 x 10-5 
0-30 7 xioe-™ 
6-10 3 xi¢-@ 
0-03 6 x10-1¢ 








In this connection it may be pointed out 
that the temperature of a body in the 
interstellar space cannot fall below 2 or 3° K 
as it always has to be in equilibrium with 
steller radiation. Further the vacuum in 
the intersteller space is of about 10-** em. Hg. 
Thus in the direction of low temperature 
and low density we can surpass the condi- 
tions found in nature. 


THE METHOD Or ADIABATIC DEMAGNET- 
ISATION. 


To obtain much lower temperatures than 
0-71° K, the method of adiabatic demagnet- 
isation of paramagnetic salts, with the 
initial temperatures sufficiently low, suggest- 
ed by Debye and Giauque is used. This 
method is based on the possibility of 
diminishing considerably the entropy of. 
some paramagnetic salts by isothermal 
magnetisation. The subsequent demagnet- 
isation, if carried out adiabatically, then 
results in a lowering of the temperature. 
A suitable substance for this method will 
be one with magnetic dipoles which are 
relatively free, i.e., one in which the possible 
orientations of the dipoles all have nearly 
the same energy. In this case an external 
magnetic field will be able to produce a 
big change in the order of the dipoles, thus 
diminishing the entropy. Such a substance 
can be recognised by the fact that it follows 
the Curie-Langevin law very closely, since 
this law is derived on the assumption of 
perfectly free elementary magnets. A sub- 
stance possessing perfectly free dipoles, 
and therefore following the Curie-Langevin 





law at all temperatures cannot exist, 
because for such a substance 8, =< 9, ~ 0, 
and this, that is, the entropy not vanishing 
at absolute zero is contradictory to the 
Nernst’s law. To measure tliese low tem- 
peratures .we establish a thermodynamic 
scale of temperature ; we shall consider this 
scale in the next section. 

Now we shall give the results of the 
experiments performed by various people. 
Here T; and H, are the initial temperatures 
and intial magnetic fields ; while Ty and H, 
are the final temperatures and the fields ; 
when the value of H; is not specially men- 
tioned it is nearly zero or negligible. The 
thermodynamical considerations tell us that 

T; 
T; = constant a; 

Kiirti and Simon!’ used five different 
substances and the results they obtained 
are given in Table III. 


TABLE ITI. 





Substance T;°K Hj in TT K 





FeNHy, (SO,4) >, 12H, O 1-23 | 14,100 | 0-038 
ironammonium alum 








MnSO, (NH,),SO,6H,O ..| 1-23 8,000] 0-09 
#Gd-2 (SO,)s, 8H,0 --| 1-15 | 6,400 | 0-35 
KCr (SO,4)2, 12H,0 ..| 1516 | 24,600 | 0-031 
1[MnSO,(NH,)2SO,4,6H,O]+|) , ‘ 0-05 to 
20 [MgSO,(NH, )2S04,6H20]} } * ; 0-08 








Giauque and McDougall® start with 
50 grms. of gadolinium sulphate and a 
field of 8000 gauss ; if the starting tempera- 
tures are 3-4, 2-0 and 1-5°K the final 
temperatures are 0-53, 0-34 and 0-25°K 
respectively. 

de Haas" and others, using only a few 
hundred milligrams of the substance obtained 
the results given in Table IV. 


ON THE POSSIBILITY OF OBTAINING STILL 
LOWER TEMPERATURES.**5° 


Heat motion consists in the unordered 
motion of the smallest particles. The 
intensity of this irregular motion rises with 
increasing temperature. There is no upper 
limit to the intensity of this motion, and 














596 Dixit : Production and Measurement of Low Temperatures Covent 
TABLE IV. 

Substance H; in gauss Hf Ti° K | Tf 
CeF; .. 27,600 4,500 1-314 0-27 
CaBe 2. a se f y x 2,200 0-19 
CeF; .. i s ig a a 850 “ 0-13 
Ds (C,H;SO,4)3, 9H,O .. 19,500 200 i 0-12 
Ce (C2H;S0,4)3, 9H20 .. 27,600 850 : 0-09 
K2S04Cre (SO4)3, 24H2O 19,500 350 a! 0-05 
Cs,SO4Tiz (SO,)3, 24H,0 25,075 1-0 : 0-0055 
1 [K,SO,4Cre(SO4)s3, 24H,0] -++ 

24,075 3 1-92 0-0044 

14-4 [K2SO,Aly (SO4)3, 24H,0] 








thus there can be no limit to the high 
temperatures. But there will be a lower 
limit to the temperature scale, at the point 
where the thermal motion stops altogether. 
This point is called the absolute zero, and 
although it is impossible to reach it, its 
position is given with great accuracy as 
— 273-1°C. Nernst’s theorem postulates 
that at absolute zero all substances are in 
a state of perfect order, which means that 
it will be impossible to reach the absolute 
zero of temperature. This, however, does 
not mean that it will be impossible to reach 
any finite temperature, be it as small as you 
like. 

To heat a substance means to increase its 
energy, but still more to increase the internal 
disorder of its particles. To cool a substance 
means to diminish its energy, and to increase 
the internal order of its particles. A gas will 
liquefy if it is cooled sufficiently and will 
solidify if it is cooled still further. The 
solidified gas is a system which is in a state 
of nearly perfect order. The thermal vibra- 
tions of the atoms about their mean posi- 
tions, are the source of some disorder. On 
cooling still further this disorder tends to 
vanish and at these temperatures the dis- 
order, if any, is likely to be due to the inter- 
action forces between the nuclear moments 
and their surroundings. 

Thus if we start with the room tempera- 
ture and go to lower and lewer temperatures, 
we observe that the gaseous disorder is the 
first to vanish. This happens when we 


reach a temperature at which there are no 











more gases available. The crystalline dis- 
order due to the forces between the atoms is 
the next to pass over into a state of order. 
The only disorder available at this stage 
appears to be due to the interaction between 
the nuclear moments and their surroundings. 
And the method which suggests itself is to 
try to work with a substance that exhibits 
nuclear paramagnetism. 

The part played by the nuclear para- 
magnetism in producing still lower tempera- 
tures, can be better understood if we 
consider the time effects in the magnetic 
cooling method.5® Suppose we have a para- 
magnétic salt, the ions of which carry a 
magnetic moment p. We assume that the 
interaction of these spins with the lattice 
and with one another is small, so that the 
spins can be considered as relatively free, 
but not completely free. These properties 
are realised in salts of those ions of the iron 
group or the rare earths which have a 
multiple S-state as the ground state. In 
the absence of a magnetic field the spins are 
distributed at random. If now we switch on 
a magnetic field isothermally, the spins will 
be orientated in the direction of the field. 
The entropy will decrease, which means 
that the heat of magnetisation must be 
conducted away or that the magnetic 
energy 2 Hy of the spins must be transferred 
to the lattice vibrations. According to 
Heitler, in the case of paramagnetic salts 
normally employed, the time required for 
the transfer of this energy is short enough 
for temperatures above about 0-1 — 0-2° K 
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and magnetic fields higher than about 
1500 gauss, but rather long for lower tempe- 
ratures and lower magnetic fields. 

Now we shall discuss the question whether 
the use of the nuclear spins offers any hope 
of attaining still lower temperatures. 


Consider first the case of a diamagnetic 
insulating crystal the nuclei of which carry 
a magnetic moment p,. jp, is about one 
thousandth that for an electron. This 
gives rise to a very small interaction between 
the crystalline field and the nuclei. And as 
a result the time required for the exchange 
of energy in the present case is at least 10” 
times the time of exchange for electrons. 
This time is of the order of magnitude of 
10° years. Thus we cannot expect that the 
use of nuclear spins will lead to any further 
progress in approaching the absvlute zero, 
if we start with a diamagnetic insulating 
crystal. 

The nuclear spins of the metals, however, 
present an entirely different case. Here the 
magnetic energy 2 Hy, can also be trans- 
ferred to the conduction electrons, and the 
time required for an exchange of energy 
between the nuclear spins and the conduc- 
tion electrons is about one second ; this time 
is short enough to allow a further application 
of the magnetic cooling method. 


MEASUREMENT OF LOW 
TEMPERATURES. 
The conception of absolute temperature 
is based upon the properties of an_ ideal 


gas. This conception was first introduced 
by Lord Kelvin, and temperatures 


measured from the absolute zero of tem- 
perature are said to be measured on the 
Kelvin or the thermodynamic scale of tem- 
peratures. 

Let®! Q be the quantity of heat given 
to a system at the temperature T° C. and 
the system undergoes a reversible isothermal 
change, then we can write 


Q 
= —— 1 

* Qi00°%. — Qorc. ™ 
If further we assume that the equation of 
state of the gas is given by pr =A, where 
A is a function of the temperature alone, 
then the gas is known as an Avogadro gas 
and the temperature T, on the Avogadro 
seale is given by 

Yr A 


— Ax00°c, — Agee. 
3 








.» (16) 


100... »- (7) 
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The Avogadro scale and the Kelvin scale 
are identical so that T = T,. 

But no gas at our disposal is an ideal, 
or an Avogadro gas which obeys the law 
pv =A, where A is a function of the tem- 
perature, at all temperatures. We must 
therefore use only such gases, as hydrogen 
and helium. In the case of hydrogen and 
helium the deviations from the ideal gas 
relation are very small. The difference 
between the readings of an ideal gas thermio- 
meter and the helium thermometer are 
no longer negligible when we approach the 
boiling point of liquid helium. Within the 
limits of the experimental accuracy, the 
helium gas thermometer, gives us the 
temperatures on the Kelvin scale, in all 
regions of temperature except the liquid 
helium region. 

The constant volume helium thermo- 
meter with an initial pressure of 100/76 
atmosphere at 0°C., is called the inter- 
national helium thermometer. The tem- 
perature on this scale is denoted by Ti ne 
(temperature international helium), 

Pp 
= ———-100.. a. 

Ty me P100°c. — Porc. (18) 
If we write for the mean coefficient of ex- 
pansion a; yw. then 

Pioorc — Porc. 

Meme Pore. 100 

and the temperature T;,,.can be written 
as 
ie 
Tien = . 7 és 

oe Qine Pooc. (19) 
Q; ne = 0-0036609, while the correspond- 
ing coefficient of expansion™ for an ideal 
gas is a, = 0-0036611. 

Thus the general way of determining 
the absolute temperature consists in measur- 
ing the pressure-volume relation of helium, 
extrapolating it to density zero, and getting 
the absolute value of T by applying the 
law for an ideal gas. 

In the liquid helium region (0-7°K to 
5-0° K) where the temperatures are reached 
by allowing helium to boil under different 
pressures ; the measurement of the vapour 
pressures itself will give us the correspond- 
ing temperatures. Various empirical formu- 
le were suggested by Keesom™ and his 
results are given in Table II. 

To measure still lower temperature we 
construct a thermodynamic scale of tem- 
peratures,® 55 on which the magnetic 
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susceptibilities of certain salts can tell us 
the temperature reached. The first two 
laws of thermodynamics yield the equation 
TdS = dE + pdvV — Hadi. 
It is convenient to define the heat content 
Q =E + pv — HI, and since the pressure 
effects are negligible in the present connec- 
‘tion, we shall drop the pv term. For u 


process at constant entropy dE = Hdl 
and 
‘ae fe (sas S) 
also 
AI =/ (sa)s 8 
edecaipid [nm (sas @ s 
-u/ a 8 
ae dE — Hdl 0Q 
irene ra) 
= = . (2 
. dS Ss (20) 


It is evident from the Peet (20) that the 
measurements of energy, entropy and 
differential susceptibiiity determine the 
temperature on the thermodynamic scale. 

According to Kiirti and others,” if T, 
is the temperature on some arbitrary scale, 
if dS is the change of entropy between the 
temperatures T, and T, +d T,, and if dQ 
is the corresponding change in total heat ; 
then assuming that the rates of variation 
of S and Q with respect to T, are known, 
the temperature T on the absolute scale 
is given by the formula (21) 


r -(22) | (%) 
~ \OT,/x dT, /H 


To determine the variation of Q with res- 
pect to T, we heat the specimen by a 
constant source of heat like the y rays, and 
measure the rate of change of T, with time ; 
this enables us to calculate dQ/dT, to 
an accuracy of about 10%. The variation 
of S with respect to T, can be obtained from 
the variation of S with respect to H. This 
last variation is determined by carrying 
out the adiabatic demagnetisation start- 
ing with various fields, and applying the 
law of Langevin and Brillouin. 

_ In the magnetic method of cooling, we 
use substances for which X = constant/T. 


. (21) 
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For such paramagnetic substances it is 
easy to construct a thermometer, using 
its susceptibility as a measure for the tem- 
perature. Simon**® measures the suscepti- 
bility by bringing a system of two coils 
around the place where the salt is situated, 
and sending an alternating current through 
the primary coil, the induced e.m.f. in the 
secondary depends on the susceptibility 
of the salt. The induced e.m.f. is amplified 
and sent to a galvanometer. The system 
is sO compensated that the deflections on 
the scale are proportional to the suscepti- 
bility and hence 1/T. 

In the method of Giauque and Me Douv- 
gall,®* the temperature is measured by put- 
ting a coil round the paramagnetic substance. 
The coil is connected with a ballistic galvano- 
meter. The deflections of the galvanometer 
are calibrated from the vapour pressure of 
helium, to as low temperatures as possible. 
Lower temperatures than this are measured 
by extrapolation, and Giauque and Mec 
Dougall believe that the actual tempera- 
tures were probably lower than those deter- 
mined by extrapolation. 

de Haas and others make the para- 
magnetic substance itself read its own 
temperature. They do not use a coil and 
a ballistic galvanometer, but measure the 
force acting on the substance in a non- 
homogeneous field, and calculate the suscep- 
tibility and the temperatures from this. 
The substance is suspended in vacuum from 
one arm of a balance, and this enables them 
to balance the force exerted upon the sub- 
stance in a non-homogeneous field. The 
vacuum enclosure itself is placed in a Dewar 
flask filled with liquid helium under a reduced 
pressure and a temperature of 1-3°K. The 
Dewar flask is placed between the pole 
pieces of a powerful electromagnet. The 
force F exerted on the substance is give: 
by F = MVXH dH/dz, where M is the Mol 
number. But as H and dH/dz are constant 


-in the experiment, and as Curie law is obeyed 


- F 
we get —* = —}. 
a. 

For several measurements, e¢.g., the 
measurements of specific heat, it is desirable 
to have at one’s disposal a secondary thermo- 
meter that indicates quickly. For this 
purpose the resistance thermometer appears 
to be very useful. Keesom and Bijl®* com- 
pared the platinum resistance thermo- 
meter with helium thermometer and found 
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values for the constants in the formula 
suggested by Henning and Otto.*’ This 
formula gives R/R, as a function of the 
temperature. 


= + (OT +t) D (4) + 


—— =@ 
Ry 
(@ +e +4™) D (=) .. (22) 


where D’s are the Debye function. 

The temperature coefficient’of resistance 
of most metals is practically zero in the 
liquid helium range. A large number of 
experiments were made to find out sub- 
stances which can be used for resistance 
thermometry in this range. Babbit and 
Mendelssohn®* find that a wire of 5% lead 
in silver is convenient in the range 7° K 
to 3°K. According to Keesom and Ende™® 
phosphor-bronze that has not been annealed 
is extremely suitable in the range 4-2°K 
to 1° K. 
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The Problem of Grassland Improvement in India. 


By F. R. Bharucha, D.S8c., F.A.8¢. 
(Royal Institute of Science, Bombay.) 


T is wellknown that India has more 
number of cattle than it can support, 
and that therefore, its cattle and its dairy 
industry are of an inferior quality. Due to 
the keen interest His Excellency the Viceroy 
has been taking in this problem of prime 
importance to an agricultural country like 
India, a movement not merely for improv- 
ing the breed of Indian cattle, but also for 
tackling problems of animal nutrition and 
grazing have come to the forefront. It must 
be borne in mind that in order to evolve 
and maintain improved breeds of cattle we 
must give not only sufficient food but the 
right kind of food for them. Now, the 
foods for cattle can conveniently be grouped 
under four headings: (1) natural grasses, 
(2) fodder crops, (3) silage and (4) concen- 
trated material such as oil-cakes, etc. 
If we desire to maintain our cattle in 
good health and if we wish to raise their 





So far as the fodder crops and concen- 
trated foods are concerned we find that the 
amount of their supply is diminishing on 
account of the. policy for larger and larger 
production of what are called “‘ economic 
crops,’ and also on account of unrestricted 
exports of oil-cakes. Moreover, the culti- 
vation of fodder crops depends upon irriga- 
tion, and this facility is nut available every- 
where in India. Again, the production of 
silage directly depends upon the production 
of surplus quantity of grass during the very 
short monsoon or upon a sufficient produc- 
tion of fodder crops; but the latter are 
possible only in irrigated areas. It follows 
therefore, that, ultimately we must look to 
our natural grasslands as the main source 
of food-supply for our cattle. 

Now, if we have to depend upon. our 
grasslands for the supply of essential food 
for our cattle, it is obvious that we shouid 
take immediate steps to 
grow “two blades of grass 
where one grew before ”’. 
And, this is without doubt 
possible, if we know how 
to do-it and if we go about 
doing it in the right way. 

Before we can decide 
how to increase our pro- 
duction of grass, we must 
take a survey of the nature 
and conditions of our 
grassland areas. The fol- 
lowing are some of the 
outstanding facts concern- 
ing our own grasslands, 
and such a survey is 
bound to reveal that : 

1. India is climatically 
at a disadvantage, in that 
it has no natural grass- 
land area. In fact, what- 


Photo by F. R. Bharucha, &V@ grasslands we have, 


are but semi-natural, and 


Shows three stages of succession of vegetation from the mixed deciduous have arisen from the 


forests (in the background) to the present semi-natural grasslands (in 


the forefront), brought about by biotic factors. 
shrub stage in the middle ground. 


capacity of milk production to its maximum, 
they must be fed on varying mixtures of the 
above forms of food. 


destruction of forests. 
Intermediate 2. India has been hav- 
ing a larger number of 
cattle than its grasslands 
could support. This has led to over-graz- 
ing of our grasslands resulting in the de- 
terioration of our cattle stock, 
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3. Governments have no_ responsible 
Department,! Imperial or Provincial, which 
would follow a definite co-ordinated policy 
for the maintenance and improvement of our 
grassland areas and of our cattle by period- 
ical scientific survey and consequent pro- 
grammes for improvement. Thus upto now, 
in actual practice, the Government have not 
formulated or followed any systematic 
policy, or methed for procuring the best 
kinds of grasses to maintain our cattle, as is 
being. done in Great Britain, Continental 
Europe, America, New Zealand, Australia 
and South Africa. Instead of this, the 
Forest, Revenue, Agriculture and other 
departments have been constantly exploit- 
ing grassland areas, each for its own reason 
for the increase of its revenues,*? whereby 
our grassland areas are getting increasingly 
depleted. 

4. Such a depletion of grassland areas 
has ‘been creating a greater and greater 
congestion on them by over-grazing, so much 
so that (a) the existing grassland areas are 
losing even the naturally deficient grassland 
characteristics they possessed, (b) they are 
fast becoming wastelands, and (ec) our 
already poorly bred cattle are going down in 
quality. 

5. All this tends to suggest that if we 
do not take immediate steps, our grasslands 
are in danger of destruction; and this will 
lead to a further deterioration of our 
cattle. 

How best shouid we deal with this serious 
problem so that cattle-breeding may not only 
thrive, but even progressively evolve into a 
vital industry of India. The best way to 
begin with would be: 

(1) to make detailed floristic and ecologi- 
cal surveys in a few selected, typical areas 
representing the several types of our grass- 
lands as they exist under different climatic 
and edaphic conditions ; 





1 So far there are only proposals for the formation of 
a Central and Provincial Fodder and Grazing Committee. 


2 Re. Punjab grasslands Dr. Gorrie says: ‘* The Re- 
venue Department is anxious to collect its revenue, the 
Forest Department to grow trees, the Agriculture Depart- 
ment to cultivate hetter-paying crops, the Veterinary 
Department to rear more stock, the local landowner to 
keep a stud bull, the Irrigation Department to find more 
canal water, the public health authorities to improve the 
drinking water ...... These are all competing for the areas 
which should be the natural fodder reserves of the Pro- 
vince.” And Dr N.C. Wright affirms that this - state- 
ment is true with equal force for the whole of India. 
(Report on the Development of the Cattle and Dairy 
Industries of India, 1937.) 
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(2) to map out these areas on the basis of 
vegetation units, i.¢e., in terms of different 
types of areas with reference to the specific 
nature of the Plant Association prevalent in 
each. 

(3) These two preliminary steps will 
enable us to make estimates of the actual 
quantity and quality of food-resources now 
available for our cattle. This must follow 
a detailed study of the soils and other envi- 
ronmental conditions of each of the plant 
associations in order that we may be thereby 
enabled to understand the qualities and 
deficiencies of the soils, with a view to 
employing appropriate methods to improve 
the same. 

The specimen surveys of each type thus 
made will enable us to arrive at conclusions 
which will be generally applicable to other 
similar areas in the land. In short, a “‘ Vege- 
tation Survey” as described above is the 
primary need of our country. 

But, pari passu we must take immediate 
steps to fence off or otherwise protect such 
big areas, as we find these are in danger of 
total destruction through further over- 
grazing. 

To summarize, the main points for. consi- 
deration at the present stage are: 

(1) Specimen surveys of the vegetation of 
our grasslands on an ecological basis. 

(2) Protection of our over-grazed grass- 
lands by fencing off or otherwise, in order to 
check the process of total destruction with 
which our grasslands are threatened as also 
to aliow relief for the natural regeneration 
of the vegetation. 

(3) Frame up and work a system of rota- 
tional grazing in accordance with the charac- 
ter and capacity of each type of our grass- 
land areas. 

After these primary needs are fulfilled, we 
can go on to tackle the greater problems of 
(a) finding out the nutritive values of our 
grasses, (b) the effects of the application of 
different types of artificial and farm manures, 
(c) the introduction of new species of grasses, 
(d) experiments of seeding, and, finally, 
(e) the effect of different types of grasses on 
the health of the cattle and their milk- 
producing capacity. , 

I think such a programme of industrial- 
isation of our grasslands and cattle-breeding 
can best be undertaken by a special depart- 
ment of the Government or by a Research 
Institute entirely devoted to the study, care 
and management of our grasslands and our 
cattle. 
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A New Continued Fraction. 


THE so-called half-regular continued frac- 
tion (C.F.) is defined by 


€2 ey €n41 

bot 44 ‘th eh. 
when | «| =1, by is any integer, b, a posi- 
tive integer (n 21), bn +44 21 (nm D1) 
with b, > 2 if final; it includes “the simple 
continued fraction as a particular case. Many 
types of such continued fractions have 
been studied in the last fifty years, notably 
by Hurwitz, Minkowski, Vahlen and 
Tietze. Among them is a special variety 
designated ‘Canonical’ by Perron, in which 
the aggregate of complete quotients is charac- 
terised by the property of being greater 
than Mott. 

Pf the various half-regular C.F. develop- 
ments of quadratic surds, special interest 
may be attached to those which are perio- 
dic and contain the least number of re- 
curring elements. The first suggestion of 





a cae came from Minnegerode 


agyela 


e here propose a new C.F. 
ent which is distinct from Minne- 
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gerode’s and is applicable only to quadratic 
surds, resulting in a new periodic half- 
regular C.F. with the least number of re- 
curring elements. It is remarkable that 
such a development should be implied in 
the method sketched by the famous medieval 
Indian mathematician Bhaskara (born 
1114 A.D.) for obtaining the integral 
solutions of the indeterminate equation 
X*—Ny*= 1, commonly and wrongly attribut- 
ed to Pell (1610-1685 A.D.). It had been 
thought erroneously by various writers that 
Bhaskara’s method also gave rise to the 
simple continued fraction. The present 
announcement is, therefore, intended to 
correct this view and lay bare for the first 
time the true nature of the new continued 
fraction implied in Bhaskara’s method. 

2. This’ new development will now be 
briefly described and a few properties noted 
without proof. Details are reserved for 
later publication. 


tet E+E be a surd in the standard 
form and a’ the greatest integer in it, R 


being a non-square positive integer, and 
P, Q being any integers. 
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P+vVR ; partial quotient, except when the rational 
Then Re WR. be represented in one nuymber is of the form n* + + } (nm being 
of two forms a positive integer), In the exceptional 
Q’ Q’ case, we have 
I II) a’ +1- => 
(I) a’ + wae! ya’ + P’ vk (FETE woke See 


(P’, Q’, P’, Q” being all integers); and we 
choose a’ or a’ +1 as the partial quotient 
for the continued fraction development 


according as (i) | Q’| > |Q” | if] Q’] =| Q"| 

and (ii) Q ~s 0 if |Q’|=| Q’ |. 

After making the appropriate choice of 
€:Q; 


I or II, we write it in the form by + =——= 
1 


where | «¢,| = P+vR — 2 
peat: up Pi + VE 
and proceed similarly with Q for de- 
1 
termining the next partial quotient, and so 
on. 
Since it is easily seen that 


_ pee 
| a | = |? | and therefore 


| p2 —R|S |e — B| according as 


lo} $ Io 


our condition implies a choice of the nearest 
square to R and so, the above develop- 
ment may be justifiably called ‘ The nearest 
square continued fraction’ or the Bhaskara 
continued fraction on account of its being 
implicit in his method. 


3. Properties : 


(i) The nearest square C.F. develop- 
ment of a quadratic surd gives a periodic 
half-regular continued fraction in which 
the cyclic part is ‘ canonical ’ and the number 
of recurring elements is never greater than 
that in any other periodic half-regular 
continued fraction development. The num- 
ber of terms in the acyclic part also cannot 
exceed the corresponding number in the 
simple continued fraction development by 
more than 3. 

(ii) The square-root of a positive rational 
number, greater than 1 and not a perfect 
square, when developed as the nearest 
square C.F., has a period which begins im- 
mediately after the first term and ends with 
@ partial quotient which is twice the first 





3 + (2n +1) 
x 
[V.B.—This exceptional case is excluded 
in the properties (iii), (iv), (v) below.] 
(iii) When the recurring cycle of the stan- 
dard surd # (> 1) in the new development 
does not contain a complete quotient of the 
form ete+ 7h where R = p?+¢ and 
», q integers such that p > 2g >0, the pro- 


perties of the cycle simulate those of the 
simple continued fraction. 


(iv) When R = p* + @, and p, q integers 
such that p > 2q> 0, — cannot occur 


(> 1), Q being 


a positive integer, more than one complete 
C+b+VeitR 
a 


in the cyclic part of + 


where 





quotient of the form 


R =a’? +8, a>2b> 0; while 
a+b+ Vath 
a 

itself, when developed as the new C.F. 
will not have in its acyclic and cyclic part 
more than one remote or immediate. successor 
of the same form but distinct from it. 

Thus, it is possible to have two but not 
more than two equivalent surds of the type 

p2 4 g2 








» 3 
For example, 487 + ¥ ta + 386? oa 
513 + ¥139* + 374° 
374 


are equivalent (101 + 386? = 139" + 374%). 


(vy) K-—— 


period in the new development a complete ‘ 
pt+qt+VP tL 

Pp " 
[defined as in (iv) above], the cyclie part; 
may be said to be ‘almost’ symmetric beingin, 


> 1) has in its recurring, 


quotient of the form 
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the form 
Se. ae &v fv+r 
°Th + +b, + + bir + 
4.3b,’ where 
yg 
b, = 2,€ = —1, by-1 = by: +1, 


€),1 = 1 and 

borer = by-y; fyyr = GY—-ry (vw >r>1) 
which give the symmetries for b’s and e’s. 

(vi) The period of the square-root of a 
non-square positive integer has an even 
number of terms in the case contemplated 
in (v); and the denominators of the complete 
quotients up to the end of the period form 
a symmetric sequence of an odd number of 
terms with the middle term greater than 4. 


Example: ¥58 = 8 —$_4,4_75 and 


x x 
the denominators of 2nd, 3rd and 4th 
complete quotients can be verified to be 6, 7, 
6 respectively. 

4. Associated with this new continued 
fraction there is a theory of reduced qua- 
dratic forms, which remains to be fully 
worked out. The complete system of indefi- 
nite, primitive reduced forms for any given 
non-square positive integral determinant R 
consists of forms of the type (A, B,C) satis- 
fying one of the following three sets of 
conditions : 

(i) B> 0, A? + $C? < KR, C? + JA? < KR 
(ii) B= |C|+4|A|> vz, |A| <|C], 

CG? +}; A?=R 


(iii) B=|A| —}|C| < vk, |A|> |], 
Ab +30°=R 


If A? +}C*? =R = C* + 4A?, the form 
(A, B, C) is not primitive except when 
R =5. 

A. A. KRISHNASWAMI AYYANGAR. 
Maharaja’s College, 
Mysore, 
May 27, 1938. 





Friedel-Crafts Reaction with Diethers 
_ Of Resorcinol. 
SIMoNIS AND LEAR! claimed that O-diethyl- 
resorcinol with cinnamoy]l chloride in presence 
of aluminium chloride gives 2: 6-diethoxy- 
phenyl styryl ketone, the cinnamoyl radical 
entering the nucleus in the 2-position 
between the two alkoxyl groups. Simonis 
and Danishewski? made a similar claim for 
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O-dimethylresorcinol, and cinnamoyl and 
phenylpropioloy! chlorides. 

On general grounds direct substitution 
in the 2-position of resorcinol is unlikely ; 
acetyl chloride for example enters the 4- 
position. A re-examination of the work 
has shown that cinnamoyl chloride also 
enters in the 4-position to give chalkones 
identical with those obtained from the 
corresponding O-dialkylresacetophenones by 
condensation with benzaldehyde ; further 
the chalkones obtained from  2-acetyl- 
O-dialkylresorcinols and benzaldehyde differ 
from those described by Simonis. The 
whole of the work is under process of repeti- 
tion. In the preparation of O-diethyl-2- 
acetylresorcinol indications of nuclear ethyla- 
tion have been obtained. 

It may be mentioned that Monti® claims 
that f-naphthyl methyl ether is substituted 
by cinnamoyl chloride in the 3-position ; 
this again is doubtful; entry in the 1-posi- 
tion is more likely. 

D. C. MoTwanl. 
Vv. V. BopAnl. 
T. S. WHEELER. 
Royal Institute of Science, 
Bombay, 
May 12, 1938. 





1 Ber., 1926, 59, 2912. 
2 Jbid., 1926, 59, 2916. 
3 Gass. chim. ital., 1930, 60, 43. 





Preferential Demethylation of Methoxyl 
Ortho to a Keto-group. 


PREFERENTIAL demethylation of a methoxyl 
group situated in the ortho-position to a 
keto-group is known to be effected by 
treatment with aluminium chloride. It 
has now been found that such preferential 
demethylation can be achieved in satis- 
factory yield if the ketone is kept for some 
twenty-four hours in cold solution with 
hydrogen iodide in acetic anhydride or with 
hydrogen bromide in glacial acetic acid. 
For example, when a mixture of 2:4: 6- 
trimethoxyacetophenone (5 g.), hydriodic 
acid (d., 1-7; 40 c.c.) and acetic anhydride 
(40 ¢.c.) which had been kept in the cold 
for 24 hours is diluted with sodium hydrogen 
sulphite solution, 2-hydroxy-4 : 6-dimethoxy- 
acetophenone is obtained in 80 per cent. 
yield. The usual method employing alu- 
minium chloride has here been found to give 
60.-per cent.. yield. 
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Alkoxylated derivatives of o-methoxy- 
phenyl styryl ketones can also be preferen- 
tially demethylated to the o-hydroxy-com- 
pounds in this manner. 

W. A. HUTCHINS. 
T. S. WHEELER. 
Royal Institute of Science, 
Bombay, 
May 12, 1938. 





Flavones from the Dibromides of 
o-Hydroxyphenyl Styryl Ketones. A 
Modified Synthesis of Apigenin and 

Luteolin. 


It has previously been pointed out! that the 
dibromides of certain o-hydroxypheny! 
styryl ketones which normally yield 
benzylidenecoumaranones only on treatment 
with alcoholic alkali, can be converted into 
flavones by simple heating. It has now 
been found by several workers in this 
laboratory that better yields of the flavones 
can be obtained if the hydroxy-dibromide is 
treated with alcoholic potassium cyanide. 
Further, o-hydroxyphenyl a-bromo-f-ethoxy- 
f-alkoxyphenylethyl ketones which give 
benzylidenecoumaranones with alkali hydr- 
oxide or carbonate in presence of hot or 
cold acetone or alcohol, give flavones with 
alcoholic potassium cyanide. 

2-Hydroxy-4 6-dimethoxyphenyl  p- 
methoxystyryl ketone on bromination gives 
5-bromo-2-hydrory-4: 6-dimethoryphenyl aB-di- 
bromo-B-p-anisylethyl ketone which on heating 
yields 6-bromo-5 : 7 : 4'-trimethoxyflarone ; 
this with hydriodic acid gives apigenin 
@:+.4 4’-trihydroxyflavone). Luteolin 
(5: 7:3’: 4’-tetrahydroxyflavone) has been 
synthesised by heating 5-bromo-2-hydrory- 
4 : 6-dimethoryphenyl aB-dibromo-f-3 4- 
dimethoryphenyl ethyl ketone with alcoholic 
potassium cyanide and treating the resul- 
ting bromoflavone with hydriodic acid. 

The synthesis of 5: 7: 2’ : 4’-tetra- 
hydroxy-flavone which is thought to be 
lotoflavin is now in hand. 


W. A. HUTCHINS. 
T. S. WHEELER. 
Royal Institute of Science, 
Bombay, 
May 12, 1938. 





1 Curr, Sci., 1937, 5, 475; J.C.S., 1937, 1800, 
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A New Method of Synthesis of 
Umbellularic Acid. 


UMBELLULARIC acid, a degradation product 
of the naturally occurring bicyclic ketone 
umbellulone, has been synthesised by two 
methods.?;? It has now been synthesised 
by a convenient method starting from ethyl 
a-isopropyl-a’-carbethoxy succinate (I) which 
gives readily the bromo-compound (Il) 
(b.p. 155-56°/3 mm.; Found: Br, 21-40; 
Cale.: Br, 21-86 per cent.). The’ bromo- 
compound (IT) loses a molecule of hydro- 
bromic acid by the action of diethylaniline 
yielding ethyl isopropyl-carboxyfumarate 
(III), b.p. 135-40°/3 mm., which readily 
adds on a molecule of diazomethane to 
yield the cyclopropane-tricarboxylic ester 
(IV) (b.p. 148-50°/3 mm.; Found: 
C, 59-46; H, 8-34; Cale.: C, 60-0; H, 8-0 
per cent.). The triester (IV) on being boiled 
with hydrochloric acid (18 per cent.) during 
eight hours got hydrolysed and decarboxy- 
lated and yielded trans-umbellularic acid 
(V) (m.p. 190-92°; Found: C, 55-63; 
(H, 7-26; Cale.: C, 55-81; H, 7-0 per cent.). 
The trans-acid (V) has been converted into 
the cis-variety (monohydrate, m.p. 94—95°) 
by treating with acetyl chleride and its 
identity has been proved by taking mixed 
m.p. with a genuine sample obtained by 
older methods. 
C3;H;—CH—CO,Et Cae 
cn (CO,Et), 
(I) 
C3;H;—C—CO,Ft 


CBr(COzEt)e 
(II) 


i 
C (COzEt)> 
(III) 


C3H; -C—CO,Et HO,C—C—C;H; 


CH, cH.~ 
C (COLEt) > 
(IV) 


CH—C 0,H 
(V) 
P. C. GUHA. 
M. 8S. MUTHANNA. 
Department of Organic Chemistry, 
Indian Institute of Science, 


Bangalore, 
May 3, 1938. 





1 Rydon, /.C.S., 1936, 829. 

2 Ranganathan, /, /md, Chem. Soc., 1936, 13, 419, 
Simonsen, /,C.S., 1936, 828. 

r 
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Synthesis of Carane. 


IN the present communication, the synthe- 
sis of carane starting from a cyclohexene 
derivative, possessing a methyl group in 
position 1, and a double bond between the 
carbon atoms in positions 3 and 4, is describ- 
ed. The starting substance was ethyl A}- 
tetrahydro-p-toluate, obtained in an im- 
proved yield according to the method of 





CH; CH; 
| | 
CH Cl 
H2C CH, H.C CH, 
| 
H.C Fa H.C CH 
c \Z Nome 
| 
CO.C2H; CO.C.2H; 
(1) (11) 
Cm CH; 
| 
CH CH 
3 
mG ome H.C CH, 
| | 
H.C CH H.C Ci 
Zoe N\ZNene, 
CH 
(IIT) (IV) 
Bardhan! starting from p-methyl cyelo- 
hexanone. The unsaturated compound (I) 


reacts with dimethyl-diazomethane on being 
allowed to stand at 0° during two weeks 
to yield the bicyclo (0: 1 : 4)-heptane deriva- 
tive (II) (b.p. 150 — 160°/6 mm.) giving on 
hydrolysis with 5 per cent. alcoholic potas- 
sium hydroxide the corresponding carboxylic 
acid (IIL), m.p. 104—105°; Eq. Wt. Found : 
181-2; required, 182. The acid on being 
distilled with ZnO-BaO under reduced 
pressure gives a compound which from its 


boiling point (Found: 161°/684 mm.; 
known, 169°/750 mm.), refractive index 
(Found: 1-4553; known, 1-4567) and the 


characteristic smell appears to be carane 
(IV). It is to be mentioned that the present 
synthesis constitutes the first total synthesis 
of a bicyclic compound of the carane series. 
P. C. GuHA. 
D. K. SANKARAN. 
Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 
May 3, 1938. 


2 J.C.S., 1935, 478, 
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Rottlerin—Part IV. 


In Part III, we have advocated the view 
that rottlerin is best represented by the 
formula C,,H;,0, containing five hydroxyl 
groups which are methylated by dimethyl 
sulphate and potassium bicarbonate in 
acetone solution. Since then, McGooken, 
Percival and Robertsen! have stated that 
all their previous published data are equally 
explainable on the basis of CO, ,H,,O, 
(pentahydroxy) formula as against C,,H,,0, 
(hexahydroxy) formula which they once 
considered to be possible? Although it is 
difficult to pronounce a final opinion on 
this question, yet our results, notably the 
oxide and the nitrosite, are best explained 
on the basis of a C;, formula for rottlerin. 
Hoffmann and Fari® advocated a C,, for- 
mula mainly on the analysis of the sodium 
salt. Therefore, the present indications are 
that probably rottlerin is C,, but as we 
have already mentioned this question will 
net be solved finally before more data 
accumulates. 


Robertson et al' described a substance 
C.9H,,0, obtained by the alkaline hydrolysis 
(barium hydroxide) of rottlerin, which they 
called rottlerone. We found‘ that the 
hydrolysis of tetrahydrorottlerin with aque- 
ous alcoholic hydrochloric acid gave a sub- 
stance ©,,H..0, (+1 CH.) which we suggested 
might be identical with tetrahydrorottlerone 
described by Robertson et al. We have now 
methylated our product and find it to be so. 
In this connection we wish to state that this 
substance ©,,H,.O, is obtained in a much 
greater yield by the acid hydrolysis described 
by us (3-2 g. from 8-0 g. of tetrahydro- 
rottlerin) whilst Robertson et al obtained 5 
to 6 gr. from 20 g. of tetrahydrorottlerin 
by the sodium hydroxide hydrolysis. Under 
the following conditions, the yield stated 
above can be easily obtained. 


Tetrahydrorottlerin (8 g.) in alcohol (400 
c.c.), hydrochloric acid (d. 1-14, 80 c.c.) and 
water (40 c.c.) was heated for 26 hours. The 
substance was obtained by filtering the mix- 
ture hot as an insoluble powder which 
crystallised from ethyl acetate. If in the 
above experiment the reaction mixture is 
cooled and diluted after 8 hours heating, a 
light brown substance is precipitated which 
is soluble in sodium bicarbonate and behaves 
like an unstable acid. Owing to the ease of 
decomposition, it has not been possible to 
get it in a pure form but it is certain that 
it is an acid and also this very substance 
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in aleoholic hydrochloric acid solution on 
further heating becomes converted to 
tetrahydrorottlerone. This fact is significant 
and it will not do te ignore it in assigning 
a structure to rottlerin. Along with this, 
we have also to remember that rottlerin is 
never recovered completely back from its 
alkaline solution indicating some kind of 
lactonic or ester linking. 

Robertson et al have advanced the formula 
(I) for rottlerone. 


ie ste 


| oe 
bu 
C,H;CH = CH co \/\Ncu% 
HO 
(I) 


We are unable to subscribe to this view on 
the following grounds :— 

(a) We could not get any evidence of a 
ketonic group in tetrahydrorottlerone methyl 
ether. 

(b) We obtained no indications of the 
formation of pyrillium salt when tetrahydro- 
rottlerone methyl ether was saturated with 
hydrogen chloride at 0° in ether solution 
along with salicylaldehyde. 

Robertson et al have suggested a tentative 
formula for rottlerin in which an additional 
CO-CH, has been postulated in the second 
part of the molecule. This again we consider 
to be most improbable in view of our failure 
to get an oxime or a semicarbazone. We have 
treated pentamethoxy rottlerin and penta- 
methoxy tetrahydrorottlerin with sodium 
hypobromite and obtained no indication of 
the formation of bromoform. Under these 
circumstances we cannot accept the presence 
ofa CO-CH, group. Brockman and Maier® 
have obtained an azo-derivative (Il) by the 
action of diazobenzene chloride on rottlerin. 
This would indicate that there exists a 
CO-CH, group in the rottlerin molecule but 


M 





HO NOH i“ 
Me 


Baw 
CgH; N Te Nat CHs 


du 

(11) 
we think that this substance is formed by the 
simultaneous hydrolysis of the chromene ring 
and the extrusion of the second half of the 
rottlerin molecule. 

In one experiment we obtained phthalic 
acid as one of the products when we oxid- 
ised methyl ether of rottlerin with chromic 
acid but the exact conditions were not known 
and since then we have failed to repeat this 
experiment. If phthalic acid is an oxida- 
tion product, it can only be indirectly 
formed. Therefore we are inclined to remove 
the group Ph-CH = CH-CO of Robertson’s 
formula (I) from the phloroglucinol ring and 
place it adjacent to the chromene ring. 
Moreover in absence of any proof for the 
existence of the CO gruup we are inclined 
to think that there is a lactonic grouping in 
association with the chromene ring. There- 
fore, we suggest tentatively that tetrahydro- 
rottlerone se an oe similar to III, 


ia ~. *Mes 
dn { Cuz, | CHa*Clla “Colts. 


Nea 





(III) 
The analytical data (C and H values) for the 
methyl] ether of tetrahydrorottlerone agrees 
with a trimethyl ether but difficulties are 
experienced in the formulation of the acetyl 
derivative. In our opinion the part in 
bracket arises from the opening up of a 
lactone ring and we think that rottlerin has 
an arrangement similar to (IV). If ultimately 


0.CO. agers €H C,H; 
CH 


2) 
atm | 
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rottlerin is proved to be Cy, then the CH and 
H marked with * will have to be taken off 
from the formula. The product (Il) of 
Brockman is formed by scission along the 
dotted lines. 

Prof. Robinson, to whom we wrote about 
the rottlerin problem, has very kindly 
suggested to us in a letter dated 23rd April 
1938 the following as the probable con- 
stitution (V) of rottlerin based mainly on 
the rottlerone work of Robertson. 


S\/ 


HO— 


CH2:OH 


Cc Meez 


| 
ie mat CH 
C,.H;CH = CH CO \A\cnZ 


OH 
(V) 
We are engaged in testing the validity of 
the formula so kindly suggested by 
Prof. Robinson. 





K. S. NARANG, 


J. N. RAY. 
B.S. Roy. 
The University, 
Lahore, 
May 7, 1938. 





1 7.C.S., 1938, 309. 

2 Jbid., 1937, 748. 

3 Arch, Pharm,, 1933, 99. 
4 7.C.S., 1937, 1862. 

5 Naturwiss., 1937, 460. 





The Chemotherapy of Tuberculosis. 


THE recent discovery of the specific action 
of Prontosil (I), sulphanilamide (II) and the 
diacetyl derivative of 4 : 4’-diamino- 


diphenyl sulphone (III) in infections due 
to the cocci and other bacteria! led the 
present author to try some of the derivatives 
of the above compounds in the case of 
tuberculosis also. The general procedure 
adopted is to react the amino-groups of 
the compounds (I), (II) and (III)—as such 


and also their derivatives—with ally] mustard 
oil to yield compounds (with allylthio- 
urea groupings) resembling ‘lopion’ (the 
gold salt of IV) which is known to be least 
toxic and not deranging the kidneys. 


Thus para-aminobenzene sulphonamide (I1), 

para-aminocinnamic acid, para-amino man- 
delic acid and 4: 4’-diaminodiphenyl- 
sulphon (III), yielded the correspond- 
ing allylthiourea derivatives with allyl 
mustard oil. Sulphanilic acid, however, did 
not undergo a similar condensation. It 
furnished with p-acetaminobenzenesulphonic 
chloride in alkaline solution p-acetamino- 
benzene sulphonamino benzene sulphonic 
acid (V) which was hydrolysed to the 
corresponding amine and the latter with 
allyl mustard oil yielded the allylthiourea 
derivative. 


Prontosil (I) condensed with allyl-mustard 
oil to yield the allylthiourea derivative. 
Though meta- and para-phenylenediamines 
yield only monothioureas with one mole- 
cule of potassium thiocyanate, it has now 
been found that even with one molecule 
of allyl mustard oil the above diamines 
furnished almost exclusively phenylene 
di-allyithioureas. However m- and p- 
acetphenylenediamines condensed with allyl 
mustard oil to the corresponding acetamino- 
phenyl allylthiourea derivatives (VI) which 
were hydrolysed with hydrochloric acid 
(6N) to the corresponding hydrochlorides 
of aminophenyl allylthioureas (VII). Of 
these, the meta-isomer coupled with diazo- 
tised p-aminosulphanilamide to yield the 
dyestuff (VIII) related to prontosil (vide 
preparation from _ prontosil), while the 
para-isomer did not undergo a_ similar 
coupling. p-aminocinnamic acid also failed 
to couple with diazotised p-sulphanilamide 
while 4-aminothiouracil with the same 
reagent yielded the dyestuff (IX). Similar 
dyes are being prepared by using the com- 


pound (III) in place of (IJ) in the above 


reactions. 
NH, 
H,N— al 
N: nC sown 
(I) 


NH2< >SO2*NH2 


(II) 
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mena CEE cigine NH, 


(IIT) 


NH-CS-NH-CH2-CH : Cll, 
NaO.c/ \Z 


\ 
(1V) 


Y ae, cs 
CHs-CO-NH- SQ, +-NH: SO,H 
3 ». Pr ¢ Nis 3 


(Vv) 
CH ;-CO-NH-C,gH,y:NH-CS+NH-CH,-CH: CH, 
(VI) 


NH2-CgHy:NiU-CS-NH-CH,-CH: CH, 
(VII) 


pe CS-NH-CH,-CH : CH, 
~ 7: 


WNa, eo *NH2 


(VIII) 


(IX) 


Under the usual conditions, all the above 
compounds described yield gold salts, the 
pharmocological examinations of which are 
being carried out elsewhere. 


Full details of the experiments will ” 
published elsewhere. 


The author thanks Dr. P. C. Guha for 
his kind interest in this work. 


K. GANAPATHI. 


Department of Organic Chemistry, 
Indian Institute of Science, 
Bangalore, 

April 28, 1938. 





1 Buttle, Proc. Roy. Soc. Med., 1937, 31, 154; cf 
Annales Medico-chirurgicales, 1938, 3, No. 3. 
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Non-Protein Nitrogen of Vegetables. 


Ir is well known that many food-stuffs, 
vegetables, pulses, etc., contain considerable 
amount of non-protein nitrogen (McCance,* 
Bhagvat and Sreenivasaya® and Swami- 
nathan') which may exist as simple deriva- 
tives of proteins, amino acids and other 
nitrogenous substances, not precipitated by 
majority of common protein precipitants. 
The exact rdle of non-protein nitrogen in 
protein metabolism is still not known. 
The study of the amino acid make-up of 
this fraction is important on account of 
(1) its nutritive value, (2) its physiological 
relationship with the proteins of the vegeta- 
bles. The non-protein nitrogen make-up of 
the vegetables, Drumstick leaf, Drumstick, 
Amaranth and Cabbage have now been 
partitioned by the Van Slyke’s method 
and independent determination of the 
essential amino acids has been carried out. 


The values are given below : 
TABLE I. 
Percentage of Total Nitrogen. 





e1elety 
Form of nitrogen 25 % Z Z 
a a | < © 
Acid sol. Humin .-| 5.25] 2.3] 1.5] 0.86 
Acid insol. Humin --| 5.25] 2.3] 5.6] 1.08 
Amide oe --| 7.89] 6.9) 11.2 3.44 
Total Basic —— --| 34.21 | 26.4 | 22.7 | 38.07 
Amino - --| 10.52] 2.6] 6.7] 11.9 
Non-amino aS ..| 23.69 | 23.9 | 16.0 | 26.17 
Total non-basic nitrogen ..| 47.37 | 62.1 | 59.0 | 57.4 
Amino ine .-| 31.58 | 32.5 | 25.1 | 30.0 
Non-amino , --| 15.79 | 29.6 | 33.9 | 27.4 
Arginine (Basic fraction) 
Van Slyke e ..| 22.9 | 24.4 | 22.5 | 27.7 
Arginine (direct) 51.1 | 36.2 | 42.9 | 44.6 
Arginine in (Non-basic ans. 
tion) “6 oe as o* 23.9 | 18.2 

















Table I reveals important differences in 
the nitrogen make-up of non-protein 
fractions. In all the four cases investigated, 
the value of the non-basic mnon-amino 
nitrogen is very high, showing thereby 
that it may be due to a high content of 
proline and hydroxy-proline. The fact 
that the non-basic fraction gives off ammonia 
on hydrolysing it with 25% alkali suggests 
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that there are substances vesides proline 
and hydroxy-proline whose nature is not 
yet known, and which interferes in the 
nitrogen distribution studies by the Van 
Slyke method. 

Further investigation on the nature of 
these substances is under investigation. 


Y. V. S. Rav. 
V. RANGANATHAN. 


Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 

May 28, 1938. 





1 Ind. Jour. Med. Res., 1938, 25, 847. 
2 “ The chemistry of flesh foods and their losses on 
cooking,” A/.2.C. Report, 187, 22. 


3 Biochem. J., 1935, 29, 909. 





Tartaric Acid from the Tamarind Fruit. 


CONSIDERABLE quantities of tartaric acid are 
imported into India in spite of the large 
availability of certain raw materials for it 
in several parts of the country. Thus, the 
pulp of the ripe tamarind fruit has been found 
to contain nearly 5 per cent. of free tartaric 
acid and about 8 per cent. as cream of tartar. 
In view of this rich source for this acid 
Sudborough and Vriddhachalam' investi- 
gated the possibility of extracting the same 
from the ripe fruit but their yield was not 
quite satisfactory while the cost of production 
was somewhat high. Subsequently, Marsden? 
modified the method of extraction to yield a 
slightly better product. He fermented also 
the aqueous extract to produce alcohol as 
a by-product from the sugar contained in it, 
thereby reducing the cost of manufacture. 
Apart from the mechanical difficulties ex- 
perienced in separating the slimy pulp from 
the extract, the final product obtained is 
contaminated with pectin which has been 
shown to be present in it by Franzen and 


Kaiser® and which is extracted along with’ 


tartaric acid through cooking the pulp at 
higher temperatures. 

It is well known on the other hand, that 
the green fruit tastes to the palate sharp 
and acidic. With a view to investigating 
the tartaric acid content of the raw fruit, 
the following procedure was adopted: One 


pound of the fresh fruit (big and green) was 
ground to a uniform pulp along with the 
pericarp. The mashed pulp was mascerated 
with cold water (with added preservative) 
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and subsequently extracted with cold water 
in a percolator till three litres of the percolate 
were collected. The residual pulp did not 
react acidic to blue litmus. Presumably, all 
the free acid was extracted hereby. The 
collected percolates were concentrated under 
reduced pressure at 60° C. to a volume of 
250-300 c.c. After cooling, it was treated 
with 150 c.c. of 95 per cent. alcohol to 
precipitate pectins, ete. that might have 
been extracted and filtered. The filtrate 
was further treated with 50 c.c. alcohol, 
10 cc. glacial acetic acid and 25 c.c. 
of a saturated solution of potassium chloride 
with vigorous stirring. Crystals of cream of 
tartar began to separate soon and the entire 
solution was preserved in a cool place. Next 
morning it was filtered on a Buchner funnel, 
washed with 30 per cent. alcohol and dried 
in an oven at 100° C. The results obtained 
with three different specimens are reproduced 
below : 


Free tartaric acid content of the unripe 
tamarind fruit. 














Percentage of 
7 ot ari + 
Weight —s tartaric acid Purity of 
of fruit in sartar ine cream of 
grams ia In fresh | In dry tartar 
—— fruit fruit 
450-0 21-6 3-8 17-1 97-8 
450-0 20-1 3°5 16-6 98-9 
450-0 19-8 3-4 | 16-4 98-7 














The purity of cream of tartar was checked 
against alkali standardised against extra 
pure cream of tartar. 


In the residual mash combined tartaric 
acid amounted to less than 0-5 per cent. 
on dry weight basis. 


It is abundantly clear from this that the 
green fruit is a better source for tartaric 
acid than the ripe one, although the latter 
is more readily stored and available at all 
periods of the year. This is further support- 
ed by the fact that the unripe material con- 
tains free acid to the extent of over 16 per 
cent. while the ripe one has nearly 7 per 
cent. of it on dry basis. The method of cold 
extraction also would be simple in the case 
of the unripe fruit, while with the ripe one, 
considerable difficulties are encountered. 
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Moreover, by the cold method of extraction, 
the solubilisation of pectins can be minimised. 


A. V. VARADARAJA IYENGAR. 


Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
May 21, 1938. 





1 Jour. Indian Inst. Sci., 1920-21, 3, 72. 
2 Jbid., 1923, 5, 137. 
3 Zeit. Physiol. Chem., 1923, 128, 290. 





Powdery Mildew of Betel Vine. 


Ov recent years powdery mildew has been 
doing much damage to betel vines in Bassein 
near Bombay. The disease is, however, 
localised in this area since it has not yet 
been reported from other parts of the 
Province of Bombay. The mildew usually 
makes its appearance during the cold months 
and practically disappears as the hot weather 
approaches. Older plantations are more 
liable to attack than newly planted vines. 


The disease is easily recognised hy the 
appearance of yellow spots, which are 
slightly raised and irregniar in outline, 
and correspond in extent to white powdery 
patches of mildew on the under surface of 
the leaves. The patches of mildew are also 
sometimes fonnd on the upper surface of 
the leaves. These patches are at first small 
but increase in extent us they grow together. 


Field trials made during the past few 
years have shown that dusting of betel vines 
with sulphur of the order of 200 mesh fine- 
ness resulis in complete control of mildew. 
Usnally one application of sulphur dnst is 
sufficient for effective control, but in older 
gardens two dustings are generally required. 
In the absence of the treatment the leaves 
have to he plucked as soon as they are ready 
for harvest ; otherwise they are disfigured 
by spots and drop down if infection is severe. 
Apart from checking mildew, sulphur dust- 
ing has therefore the effect of prolonging 
the life of the leaves which can be harvested 
to suit the market conditions. 


The causative fungus of powdery mildew 
of betel vines is an ectophyte which feeds 
by sending globular haustoria into the 
epidermal cells of the leaf. The fungus is 
new to science, and the name proposed for 
it is Oidium piperis spec. nov. 
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A detailed account of this investigation 
together with the technical description of 
the causative fungus will be published in 
a separate communicatiun. 

B. N. UPPAL. 
M. N. KAMAT. 

College of Agriculture, 

Poona, 
May 3, 1938. 





R. 42—An Economic Recessive Mutant 
from E.C. 593 Ragi (Eleusine coracana 
Gaertn.). 


In 1934, at the Agricultural Research Sta- 
tion, Hagari, a single plant with “ In-curved”’ 
ears was spotted in a half-an-acre plot of 
E.C. 593 ragi, a strain of Hleusine coracana 
Gaertn. with “ Top-curved ” ears. This odd 
plant was labelled R. 42 (R =: Ragi) and it 
has bred true to all its characters during the 
three years it has been under culture. 

The authors are of the opinion that this 
plant arose from E.C. 593 by mutation. 
The seed of E.C. 593 was obtained from the 
Millet Breeding Station, Coimbatore, in May 
1933. it was under comparative trial in 
that year (1933-34) with Type-8 ragi. No 
other strain of ragi was grown on the Station 
in that season. Any question of the plant 
being a mixture of, or a cross with Type-8 
is ruled out, as the latter is deeply purple 
pigmented and R. 42 is a green throughout. 
In this crop purple pigment is dominant to 
green throughout.' The plant resembles E.C. 
593 very closely in all morphological 
characters such as habit, stem, leaf-shape, 
etc., except in the shape of ear-head 
(Fig. 1). The following measurements 
made on 100 plants in each of these 
strains amply support this view, viz., that 
the plant has arisen only by mutation. 
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No'e.—The larger number of fingers with shorter 
length and lower emorgence of R. 42 are in 
accordance with the characteristics of plants 
possessing “‘ In-curved” panicles. 

It is highly interesting that E.C. 593 
from Coimbatore when grown at Hagari 
has given rise to this mutant. As the 
difference between the parents and the 
mutant is in the shape of the ear-head 
alone, the change seems to have taken 
place in a single gene only as the “ In- 
curved.” head is a simple recessive to the 
** Top-curved ’’.? 

R. 42 was under comparison with E.C. 593 
and other varieties of ragi for three seasons 
from 1935 to 1937. In all these years it 
was the heaviest yielder, giving 9 to 10 per 
cent. higher yield of grain over E.C. 593. 

It is extremely interesting that the loss 
of a gene should have proved economic, 
as in nature the occurrence of economic 
recessive mutants is very rare. E.C. 593 
is an excellent strain of ragi and the only 
objection of the cultivators to take this 
strain has been the shape of its panicle. 
R. 42 with a type of ear-head that suits the 
fancy of the cultivators of this tract, it is 
hoped, will prove more successful in its 
spread than its parent, E.C. 593. 

C, VIJAYARAGHAVAN. 
P. SESHADRI SARMA. 
The Agricultura! Research Station, 
Hagari, 
May 9, 1938. 





1 Rangaswami Ayyangar, G. N., and Krishna Rao, P., 
Ind, J. Agric. Sci., 1931, 1, 434. 
2 —, et.al, ibid., 1932, 1, 254. 
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Sorghum—Purple Pigment in the 
Late-Seedling Stage. 


SorGHUM plants may be purple pigmented 
or green throughout. The pigmented condi- 
tion is best seen in the adult plants when the 
tissues begin to dry up. The parts that show 
the pigment best are the leaf-sheaths and 
the glumes. These may be coloured reddish- 
purple or blackish-purple. Factors P and Q 
are responsible for these characters,! 

As against this manifestation of purple 
pigment at the adult stage, sorghum seed- 
lings could, in the very early stages, be 
separated into those with purple coleoptile 
and those with green coleoptile. These 
seedlings may have roots with or without 
purple pigment.* ® 

In addition to these ordinary manifesta- 
tions, the purple pigment may show itself 
at a special stage in the life of the plant. 
In certain varieties of African sorghum 
when the heads emerge from the boot, the 
glumes are tinted purple. Factor G,, is 
responsible for this special manifestation.‘ 

A new type of specialised manifestation 
of the purple pigment in the life-history of 
the sorghum plant has recently been met 

with. In this type, the pigment manifests 
itself in the late-seedling stage. Usually, 
whenever the coleoptile is coloured purple 
the first two seedling leaves are also tinged 
purple. From the third leaf onwards, they 
usually remain green without showing purple 
colour. In this new type of manifestation 
the purple pigment (which is anthocyanic) 
manifests itself from the 3rd _ seedling-leaf 
up to the 8th or even the 10th seedling-leaf. 
Leaves above this, continue to be green. 
This manifestation is independent of 
whether the coleoptile is purple or green. 
In the field, pigmented seedlings from 
25 to 35 days old stand out well marked 
from the green seedlings. The pigment is in 
the nature of a splash and is deeper on the 
under-surface of the leaf-blade. It is more 
prominent at the edges of the blade. In 
the sheath, the colour is deeper towards 
the base. The junction area (the specialised 
triangular tissue at the junction of the 
leaf-blade and the leaf-sheath) is free from 
this pigment. The tint of the pigment 
varies slightly between varieties but the 
steadiness of this late-seedling manifesta- 
tion is constant within the variety. If 
this character is missed in the 25 to 35 
days stage, 


it could be picked up in the 
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young side-shoots and tillers. Like the 
bluish-green and the green seedling charac- 
ter,> this disappears from the seedling stage 
to reappear in the vegetative shoots at 
the adult stage. In this latter manifesta- 
tion, the tint of the purple pigment is 
deeper than in the late-seedling stage. 

Plants manifesting this late-seedling- 
purple character have usually _ blackish- 
purple leaf-sheaths, purple axils and green 
nodal bands.** This character is independent 
of the emerging purple glume character. 


In the wild sorghums, this character of 
the late-seedling-purple is manifested in 
a few types belonging to 8S. virgatum and 
8. verticelliflorum of the sub-section Arundi- 
nacea’ and also in a few types of S. halepense. 
In the cultivated races of sorghum this 
character is met with only in some varieties 
from Africa. They come from North- 
Rhodesia, Tanganyika, Belgian Congo and 
Abyssinia. They belong to the groups 
S. caffrorum, 8S. nigricans, S. coriaceum 
and S. caudatum of the Caffra sub-series, 
to S. elegans of the Bicoloria sub-series and 
to S. conspicuum of the Guineensia sub- 
series.” 


In crosses between late-seedling-purple 
and late-seedling-green varieties, the first 
generation plant showed late-seedling-purple. 
In the F,-generation there was a segrega- 
tion giving 1,180 purple to 388 green. A 
third generation was raised consisting of 
8 purple and 2 green selections. The ‘two 
green-seedling selections bred true.’ Of the 
8 purple selections two bred true to purple 
and six segregated again giving a total of 
2,256 purple and 704 green seedlings. This 
experience has been repeated in four other 
independent families which gave a total 
of 1,016 purple and 341 green seedlings. 


The above experiences were obtained in 
crosses between varieties belonging to the 
Caffra sub-series of sorghum. In further 
crosses involving S. margaritiferum and 
S. roxburghii var. hians, both belonging 
to the Guineensia sub-series, the same 
monogenic segregation was met with. 
S. margaritiferum is African and 8. rox- 
burghii var. hians is Indian in origin and in 
both these varieties the late-seedling colour 
is green. In crosses with S. margaritiferum, 
there was a segregation giving 1,033 purple 
and 347 green seedlings and in_ the 
S. roxburghii cross the numbers were 818 
purple and 270 green. ° 
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It will thus be seen that a gene designated 
P,;, African in origin is responsible for the 
manifestation of purple pigmentation in 
the seedlings about a month old. The 
local Indian sorghums lack this character 
and in them the seedlings remain green at 
this stage. P,, is a simple dominant to P\,. 

G. N. RANGASWAMI AYYANGAR. 
B. W. X. PONNATYA. 
T. VENKATARAMANA REDDY. 
Agricultural Research Institute, 
Coimbatore, 
June 3, 1938. 





1 Jndian Jour. Agric. Sci., 1933, 3, Pt. IV, 589-604. 

2 Agric. Jour. Ind., 1930, 25, Pt. LIL, 262-63. 

3 The Madras Agric. Jour., 1934, 22, No. 1, I-11. 

4 Curr. Sci., 1937, 5, No. 11, 590. . 

5 Jbid., 1938, 6, No. 11, 556-57. 

6 Proc., Ind. Acad, Sci., 1938, 7, No. 1V, 161-76. 

7 Snowden, J. D., The Cultivated Races of Serghum, 
1936. 





The Double Structure of Chromosomes. 


THE controversial matter of the structure 
of chromosomes has~recently been revived 
by the note of Prof. Gates (1937)! and the 
reply thereto of Dr. Darlington (1938).? 
The vast majority of the plants investi- 
gated so far in respect of chromosome struc- 
ture belong to the monoecotyledons, ostens- 
ibly because of the favourable size of the 
chromosomes, which is an undoubted ad- 
vantage and a requisite for such a study. 

We found on hand a very favourable 
dicotyledonous material in Naravelia zyla- 
nica DC. The accompanying photemicro- 
graphs are from acetocarmine preparations 
of root-tip smears without any pre-treatment. 
The spirality of the chromonemata is unmista- 
kably evident (Fig. 1), and two of the chromo- 
somes which are especially under focus reveal 














Fig. 3. 


their duality in such a manner as to leave 
no doubt whatsoever. One of them (b) 
shows its free end diagrammatically dual 
and in the other (a) the diamond areas 
(Koshy, 1937)* corresponding to the alveoles 
of Grégoire (1906)* could clearly be recog- 
nised to be the translucent spaces between 
two intertwined chromonemata. This parti- 
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cular chromosome is photographed under 
two slightly different focusses (Figs. 2 and 3) 
so as to bring out this intertwining as 
also its duality at its free end (Fig. 3 at a). 

It appears to us that Darlington’s method 
of disposing of this duality as an artefact 
is untenable in the face of overwhelming 
evidence adduced by direct observation. 
If acetic acid is responsible for this artefact 
then it must be regarded as a character- 
istic artefact just as other accepted things 
are. And almost all the fixatives of modern 
cytology contain glacial acetic acid as an 
important constituent. If the action of 
such fixatives could be depended upon for 
all other conclusions that cytologists general- 
ly draw, there is no reason why it should 
be invalidated only in respect of chromo- 
some structure. The reason why in paraffin 
sections this duality is not so clear is obvi- 
ously due to the chromosomes not directly 
coming into contact with the fixative and 
however small and thin we may -slice the 
root-tips, fixation cannot be as complete 
and efficient as in the case of a smear. 

Incidentally the chromosome number of 
this species, which has not to our knowledge 
been so far recorded, is 2n = 16. 

T. S. RAGHAVAN. 
K. R. VENKATASUBBAN. 
Botanical Laboratory, 
Annamalai University, 
March 31, 1938. 


1 Gates, R. R., Mature, 1937, 140, 1013, 

2 Darlington, C. D., édid., 1938, 141, 371. 

3 Koshy, T. K., Ana. Bot. New. Ser., 1937, 1, 43. 
* Giégoire, Za Cel/., 1906, 23, 311. 


Yeliow Rain. 


EARLY in March last Gurdaspur experi- 
enced a very slow precipitation of rain drops 
which continued for a few days. According 
to Mr. 8S. A. Efzelle, M.A., B.Se., 15 drops 
of rain fell per square foot in 24 hours. 
These drops left bright yellow marks on 
drying. Mr. Efzelle sent me a little of the 


yellow powder left on drying of these 
rain drops on a_ piece of paper. I 
examined this powder which consisted 


mainly of pollen grains of three different 
types, namely: (1) one furrowed ones, 
(2) smooth single-pored globular grains, 
and (3) some triangular ones. The first 
two types predominated. The first type 
seems to me to be pollen grains of some 
Conifer and the second of some grass. 
First week of March is rather too early for 
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the male flowers of Conifers to ripen in 
the lower hills of the Punjab. Attempts 
are being made to determine specifically 
the different types of pollen grains and a 
further communication will be made later. 
H, CHAUDHURI. 
Department of Botany, 
Punjab University, 
Lahore, 
June 1, 1938. 





Investigations on Rice. 
Pror. SANJIVA RAo’s recent note’ on the 
above subject has inspired me to give a 
brief account of some of our findings on 
allied lines of work, which are now awaiting 
publication. 

The nature of parboiling has been studied 
from an examination of the attendant 
changes in the different constituents of 
the rice grain as a result of polishing to 
varying degrees. Parboiling results in a 
partial gelatinisation of the starch in the 
superficial layers of the endosperm; in 
some cases, the gelatinisation extends well 
into’ the interior. There is evidence’? to 
suggest that the constituents originally 
present in the aleurone layers of the raw 
rice move in part into the interior towards 
the endosperm. The extent to which 
parboiling preserves the vitamin B,* and, 
together with it, the essential nutritive 
constituents of rice on polishing, would 
depend on the variety of rice and in parti- 
cular, on the thickness of its bran layer 
and the extent of parboiling. 

The colour of parboiled rice may be 
improved considerably by reducing the time 
of steeping and shortening the period of 
parboiling. Indeed, very recently, a process 
has been patented‘ according to which, a 
light coloured product can be obtained by 
heating rice or paddy (previously steeped 
in water) for very short periods at over 
400° C. The use of chemicals like acid 
sulphites,® peroxides, persulphates and certain 
carbonates in the steep water in small 
amounts also lightens considerably the 
colour of the grain on parboiling. 

The changes during storage have been 
studied by me by following the volume 
expansion on cooking of rice obtained from 
paddy immediately after harvest and after 
different periods of storage (a) in loose 
gunny bags, (b) in bottles loosely plugged 
with cotton wool and kept (1) at room 
temperature, and (2) at 0°C. in the ice 


chest, (c) in tightly stoppered bottles and 
(d) in sealed flasks (i) anaerobically and 
(ii) in presence of carbon dioxide gas. The 
results have shown that the rate of improve- 
ment in cooking quality is greatest in 
samples stored in air-tight containers or 
under anaerobic conditions. Paddy stored 
in cold chambers does not improve in cooking 
quality even at the end of 8 months. Well- 
stored rice grain swells on cooking to more 
than four times the original volume while 
the unstored grain scarcely swells to twice 
the original volume. 

In vitro experiments on the digestibility 
of starch in rice with taka-diastase and 
pancreatic and salivary amylases have 
shown that when cooked, fresh unstored 
rice does not digest even half as much as 
well-stored cooked rice. This is mainly 
due to the fact that the properly swollen 
grains are better penetrated by the digestive 
ferments than those which are not. They 
also present a greater reactive surface so 
that the digestion proceeds very rapidly. 
The greater ease of digestion of starch from 
rice on storage may also be due to amylo- 
hydrolytic enzyme action during this period.’ 

Attempt is being made to study the nature 
of the biochemical changes undergone by 
the rice grain during storage; there is no 
doubt that one at least of the factors res- 
ponsible for the unstored rice cooking to 
a pasty consistency is the presence in the 
grain immediately after harvest of a fairly 
active a-amylase which, during storage, 
passes into a dormant condition.*® 

The deterioration, as a result of storage, 
of shelled, unpolished rice, has been found 
to be mainly due to the changes in the com- 
position of the rice oil. When bran is stored 
for a time, there is found a rapid increase 
in the free fatty acids and in the peroxides, 
while there is a decrease in unsaturated 
acids. The increased rancidity on storage 
may in part at least be due to oxidation 
changes as a result of exposure to the at- 
mosphere, while the increase in acid number 
is caused by the action of the lipase which 
is known to be present in the bran.® Rice 
polishings, originally heated for a few hours, 
in a current of air at 60° C., do not undergo 
any appreciable deterioration on storage. 

Polishing results in removal of a major 
part of the rice fat and of the fat-splitting 
enzyme. Hence, polished rice has a much 
better keeping quality. Parboiling would 
appear to result in a change (possibly 
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polymerisation) in the composition of the 
fat. The process also inactivates the lipase, 
so that parboiled rice generally has better 
keeping quality even when unpolished. 


Further work on the nature of the deterior- 
ative changes and the factors contributing 
to improved keeping quality of shelled, un- 
polished rice is under study. It has been 
shown that desiccation combined with air- 
tight packing, can successfully be employed 
for the preservation of unpolished rice or 
rice bran provided freedom from _ insect 
attack is ensured. Among the different 
varieties examined, I have observed that 
certain varieties of coloured rice do not 
generally deteriorate in the unpolished con- 
dition as rapidly as the other varieties do. 
In this connection, it is interesting to note 
that carotenoid and other plant pigments 
have been known to act as powerful anti- 
oxidants. 


My thanks are due to Messrs. V. Sada- 
sivan, K. V. Giri and H. P. Das Gupta for 
collaboration in some of the above researches. 


A. SREENIVASAN. 


Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 

March 31, 1938. 





1 Curr. Sci., 1938, 6, 446. 
2 Sreenivasan, A., and Das Gupta, H. P., /did., 1936, 
5, 75 
3 Douglas, C. E., Emp. Mark. Bd. Reft., 32, 1930. 
Aykroyd, W. R., Jour. Hyg., 1932, 32, 184. 
Ghosh, S., and Dutt, A., ud. Jour. Med. Res,, 1933, 
20, 863. 
Acton, H. W., Ghosh, S., and Dutt, A., Zdfd., 1933, 
21, 103. 
Codd, L. E. W., and Peterkin, E. M., Brit. Guiana 
Dept. of Agric. Rice Bull., 1933, No. 1. 
4 Ind. Patent No. 22025 dated 2ud July 1936. 
5 Charlton, J., Agri. Res. Inst., Fusa, Bull. 1923, 
No. 146. 
6 Cf. also Rami Reddy, K., and Subrahmanyan, V., 
Trans. National /nst. Sci., 1937, 1, No, 1h. 
7 Sahasrabuddhe, D. L., and Kibe, M. M., Zad. /our. 
A gric., 1935, 5, 12. 
8 Giri, K. V, and Sreenivasan, A., Mature, 1936, 
138, 406; also Biochem. Zeit., 1937, 289, 155. 
® Browne, C. A., /.4.C.S., 1903, 25, 948. 
West, A. P., and Cruz, A. O., Phil. Jour. Sci. 
1933, 52, 1. 
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ACTIVATED CARBON. 
Activated Carbon from Bagasse. 


ACTIVATED carbons apart from their use 
for gas absorption are also extensively 
used in diverse industries for decolourisa- 
tion purposes. Although animal charcoal 
was being mostly used for these purposes 
only a few years ago, the vegetable acti- 
vated carbons have now’ been successfully 
replacing the same in most cases. In spite 
of the poor regenerative capacities of most 
of the vegetable carbons they have been 
employed either on account of their better 
efficiency or for sentimental reasons. 


Attempts are being made in _ several 
places in India to prepare activated carbons 
from different raw materials of Indian 
origin so as to supply the increasing needs 
of this commodity in different industries. 
Several methods have been tried before in 
this connection for making carbons from 
bagasse—a bye-product of the sugar in- 
dustry—but mostly without any marked 
success. Utilising the same raw material, 
a highly activated form of carbon has now 
been obtained by the authors. This carbon 
has been found to be superior to all the 
imported carbons on the market, parti- 
cularly so far as its use in the sugar and 
gur industries is concerned. 


The carbon is made by treating bagasse 
with zine chloride solutions of suitable 
strength and heating the mixture to suit- 
able temperatures to obtain finally a highly 
gelatinous dark-looking mass. The mass 
after being heated nearly to dryness at 
the lowest possible temperature is put into 
a suitable ignition furnace and heated to 
a definite temperature. It must be re- 
marked that the activity of the final carbon 
depends to a large extent on the carefulness 
with which the temperature is controlled at 
the optimum value. When the evolution 
of steam and other vapours have stopped 
issuing out completely and after maintain- 
ing the temperature of the furnace at the 
optimum value for about half to one hour, 
the mass is allowed to cool and, after crush- 
ing the same suitably, is treated with hydro- 
chlurie acid solutions. The carbon is filtered 


off from the solution and washed with water 
till the wash liquid is well free from acid. 
The carbon mass is dried suitably and is 
then ready for use. 
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Almost the whole of the zinc chloride 
used in the process is recovered and is used 
over and over again. Attempts are also 
being made to recover the hydrochloric 
acid in a suitable form to reduce the cost 
of manufacture still further. 


Although zine chloride has been used 
before for making several types of acti- 
vated carbons in other countries, the pro- 
cesses have been kept absolutely secret 
and the details of the same are not avail- 
able to the public. The authors have here 
worked out a method in detail for making 
a highly activated carbon from bagasse 
and utilising zine chloride so as to be able 
to meet the demands of Indian consumers. 


Further experiments are also in progress 
regarding the utilisation of many other 
raw materials as well as activating agents 
for making activated carbons still better 
and cheaper utilising the method described 
in this paper. 

Preliminary calculations have shown that 
this carbon is cheaper than the imported 
ones. 


Further details of the method and of 
the equipment necessary for a large-scale 
plant will be published elsewhere. An appli- 
cation for securing the patent rights for 
the above process and plant has already been 
submitted. 


A. NAGARAJA RAO. 
S. N. Gunpv Rac. 


Imperial Institute of 
Sugar Technology, 
Cawnpore, 
May 5, 1938. 





Activated Carbon from Paddy Husk. 


WITHIN the last few years quite a few 
articles have appeared in Indian 
Journals, describing methods for the prepa- 
ration of activated carbon. The need for 
a cheap production of a highly active 
carbon for various industrial and agricul- 
tural purposes requires no emphasis and 
accordingly work was undertaken by the 
authors early during this year. As a result 


of a series of prolonged trials, the following 
method was arrived at and found to be the 
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most satisfactory. Government are being 
approached for patent rights which it is 
hoped will be granted early. 


Paddy husk is treated with a solution 
of zinc chloride and allowed to stand over- 
night when it swells and becomes brown 
in colour. The mass is then digested 
under pressure when the husk . becomes 
charred and carbonises. The wet mass 
is then evaporated almost to dryness and 
filled into activating tubes and heated. 
After all the steam and other gases have 
stopped issuing, the tube is made air-tight 
and raised to optimum temperature where 
it is maintained for a few hours. The 
mags is then allowed to cool out of contact 
with air, broken, and the zine chloride 
extracted from it by boiling with dilute 
solution of hydrochloric acid and filtering 
(zine chloride can be easily recovered from 
the filtrate). The mass is then washed 
free from chloride, dried, ground to required 
fineness and dried again. 


The cost of production of this carbon is 
comparatively low and large-scale produc- 
tion is already under way. From an exami- 
nation of the carbon by means of standard 
methods such as the determination of the 
molasses and permanganate numbers, etc., 
it appears to belong to the carboraffin 
group. It may be added that the carbon 
has been used with much success for large- 
scale production of cream jaggery. 


It is hoped in the very near future to 
extend ‘the use of this carbon to other 
industrial purposes such as refining of oils, 
etc., on which experiments are progressing. 
It is to be stated that cheap raw materials 
like casuarina needles, etc., are being exploited 
for the preparation of active carbon. A 
detailed account of this investigation will 
appear in due course. 


N. G. CHOKKANNA., 
B. T. NARAYANAN. 


Chemical Laboratories, 
Department of Agriculture, 
Bangalore, 

June 3, 1938. 
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Civilization and Disease. By C. P. 
Donnison with an Introduction by Sir 
Walter Langdon-Brown. (Bailliere, Tindall 
and Cox, London), 1937. Pp. xv + 222. 
Price 10sh. 6d. 

The progress of civilisation has brought 
in its wake evils and diseases from some of 
which the primitive tribes seem to be 
exempt. Dr. Donnison has had exceptional 
opportunities for studying the health prob- 
lems of primitive groups of people during 
his service as Medical Officer in charge of 
a native reserve in Central Africa, and also 
those of the more sophisticated civilised 
people in England. The knowledge which 
he brings to bear on the topics discussed in 
the book in many respects is as intimate as 
his experience is varied. ‘His investi- 
gation brings out the close xtiological rela- 
tionship that exists between _hyperpiesia, 
diabetes, Graves’s disease and peptic ulcer, 
a relationship that becomes apparent when 
they are studied as products of environmental 
change, but which is overlooked when 
diseases are classified and studied in relation 
to anatomical and physiological systems.” 
The book is indispensable to the medical 
profession, and even the intelligent layman 
who takes interest in problems of general 
welfare of the public will find the book 
interesting, offering helpful guidance in 
understanding the effects of the severe 
strain of modern civilization on the mind 
and body of men and women who come most 
under its influence. The principal interest 
of the book for the medical men lies in the 
exposition of the psycho-somatic principle 
of the individual which is receiving increas- 
ing attention in the study of modern diseases. 
The author after a short review of the 
theories expounded by different schools of 
psychology, declares himself in favour of 
the Adlerian view-point, which he consi- 
ders “‘as based on a biological outlook of 
a much sounder nature than the others”. 

The first six chapters are devoted to the 
consideration of the evidence for the etio- 
logical association of civilization with specific 
diseases and although it is apparent that an 
association of such an intimate nature can 
hardly be presumed to emerge from any 
investigation into the statistical or other 


data, the author has framed a series of 
criteria which could profitably be employed 
as the bases of future study. These criteria 
are: (1) “That the disease concerned is 
common in white races in Europe, North 
America and in other parts of the world to 
which Western civilization has _ spread. 
(2) That the disease concerned is also common 
in members of such cultures resident in the 
countries occupied by primitive races. 
(3) That the disease is non-existent, very rare 
or relatively very much rarer in primitive 
cultures which have undergone little change 
for a large number of generations. (4) That 
as Western civilization increases its influence 
upon a culture by colonisation, education 
and urbanization, so the incidence of the 
disease shows a tendency to _ increase. 
(5) That a primitive race that by force of cir- 
cumstances lives under the influence of 
Western civilization shows an incidence of 
the disease closely comparable with the 
culture with which it is associated.” 

Using these criteria as a working basis, 
the author critically examines the ethnology 
of disease, etiology, the influences of civili- 
zation, the psychogenesis of the kinetic 
diseases and the etiology of the psychoneuro- 
ses. A survey of the incidence of diseases in 
different races has led the author to establish 
a close relationship of certain diseases with 
civilization and he gives a list of other 
diseases which show some relationship with 
civilization. The biological factors which 
underlie civilized life, and which seem to 
exert an influence on this relationship are: 
(1) “disorders of a psychogenic nature 
exerting an influence through centres in the 
hypothalmic region and the related endo- 
crine and autonomic nervous systems, (2) a 
change in relation to food supply an increased 
aceéssibility predisposing to overnutrition, 
and (3) an alteration in the nature of 
response to psychological stimuli under civil- 
ized conditions in which reactions which are 
produced as a preparation for physical 
exertion fail to find their appropriate outlet ”’. 

The chapter on the theories of origin of 
civilization is fascinating. The author does 
not accept the explanations of Freud and 
Unwin but inclines to the view that the 
basis of cultural development was the 
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environmental factors and psychological re- 
adjustment. Generally speaking psychologists 
and anthropologists are fond of investing 
simple facts with philosophical and abstruse 
explanations, but the author while condemn- 
ing this tendency, is not wholly exempt 
from the fault himself. But perhaps big 
ideas require involved language for their 
expression. 

We, have no hesitation in thinking that 
this book will be welcomed by the medical 
profession and read by all with pleasure and 
profit. 


Science and Social Welfare in the Age 
of Newton. By G. N. Clark. (The Claren- 
don Press, Oxford), 1937. Pp. 159. Price 
6sh. net. 

This is a delightful little book, consisting 
of four lectures which the author delivered 
in the University of London in Lent Term, 
1936, and it is needless to say that every 
chapter bears the stamp of high scholarship 
and research for which Prof. Clark is dis- 
tinguished. It is difficult to conceive of any 
scientist interested in the applications of 
science to technology, who will not find 
satisfaction in the exposition of the theme 
‘“‘ about the piace of science in civilization ”’. 
Scientific inventions and discoveries have 
helped the expansion of industry and trans- 
port and material progress has brought in 
a crop of social and political evils. Has 
science still the power of controlling or 
eliminating these evils from public life ? 
The author sets out to examine the numer- 
ous problems which the development of 
scientific research has produced, tracing 
their history from the period when Western 
civilization was definitely growing towards 
modern conditions. This period in the history 
of scientific thought is the Age of Newton. 
The influence of scientific investigations on 
the growth of economic life was already 
felt, and the co-operation of science and 
industries, begun in the late seventeenth 
century, laid the foundation of the greatness 
and achievements of the twentieth. 

The first lecture is devoted to the consi- 
deration of the spirit underlying the founda- 
tion of the Royal Society and the Academie 
des Sciences which aimed at the close co- 
operation of science and technology. During 
the Dutch War, the technological and allied 
work suffered a check on account of the 
public calamities absorbing the energies of 
those Fellows who had been most enthusi- 
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astic for such work. Industrial work of the 
Society never regained the level it had 
attained in the earlier years, but the found- 
ation was laid both by the British and 
French Societies for the improvement of 
technology by bringing science into close 
co-operation, with the result that in modern 
times, an indissoluble connection is estab- 
lished. But the problems of civilization 
extend beyond thé improvement in industry 
and transport, and the influence of science 
is brought to bear on social, economic and 
political questions in a way not witnessed 
in the past. In the subsequent chapters the 
author examines the possible and probable 
directions in which the current movement 
of integrating science with society is likely 
to tend, either to the prejudice or to the 
profit of humanity. The problems arising 
from such integration are treated with a 
broad outlook and incisive analysis, and it 
is difficult to imagine if any student of social 
science or any statesman directing the 
destiny of a country could fail to find ample 
satisfaction in the perusal of the scholarly 
exposition of the intensely human problems, 
so varied and complex, and yet so vividly 
and charmingly portrayed in the book. 


The Handmaiden of the Sciences. By Eric 
Temple Bell. (Bailliere, Tindall & Cox, 


London), 1937. Pp. viii +216. Price 
9/- 
Those who have read Professor Eric 


Temple Bell’s previous works will welcome 
this charming book which in point of 
lucidity of expression, brilliant style and 
quaint humour, maintains the usual high 
standard. The Queen of the Sciences of 
which the present book is perhaps a supple- 
ment, sets forth the nature of mathematics, 
whose uses and applications form the main 
theme of The Handmaiden of the Sciences. 
It is customary for Professor Bell in works 
of this kind to premise that for a proper 
appreciation of the treatment of the subject, 
he does not presume on the part of the 
reader a deeper knowledge of mathematics 
than is comprehended by the high school 
course, but virtually he presupposes a wider 
acquaintance. He suggests that where such 
readers may encounter higher mathematics 
they should skip over, which would not 
involve any want of appreciation of the 
book. 

While it is true that where a rigorously 
exact form of expression is required or 
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where a number of closely allied facts 
could be comprehended under one general 
formula, mathematics must be indispensable, 
still the theory that with its aid, knowledge 
must remain empirical or that it cannot 
progress, may not be true. There must 
necessarily be two extreme views, (tiz., 
that the use of mathematics in the investiga- 
tion of nature is a nuisance and that without 
creative imagination inspired by mathe- 
matics, knowledge can only blunder through 
the senses : and between such views must lie 

“the level road of well-attested historical 

fact ”’. 

The thirteen chapters included in this 
book deal with the historical development 
of mathematical knowledge and the nature 
and extent of the application of such 
knowledge to the progress of investiga- 
tions in other fields; and those who have 
read the author’s work on “The Men of 
Mathematics’ will find that practically 
all aspects of the subjects have been de- 
seribed in the life-histories of their origi- 
nators. The book under review may not 
contain anything which ifs author has 
not already said before, but the chief merit 
of the book ‘nevertheless lies in the fact, 
that it marshals ‘“‘the services which 
mathematics has rendered to the sciences ”’, 
under attractive captions and in a delight- 
fully readable presentation. The book 
may not add greatly to the reputation of 
the author, but it certainly lays the reader 
under a great obligation to him. 

Isaac Newton, 1642-1727. By J. W. N. 
Sullivan, with a Memoir of the Author 
by Charles Singer. (Macmillan & Co., Ltd., 
London), 1938. Pp. xx 4- 275. Price 8/6 
net. 

“ At this period of his life (1724) Newton’s 
conviction that Science was relatively un- 
important seems to have deepened and 
strengthened,” and the famous remark 
that he made just before his death about 
the ocean of truth and his picking shells 
and pebbles, “is only a way of saying that 
science, as a way of reaching what he calls 
truth, is incompetent and a life devoted 
to it largely wasted. Probably he felt 
that his researches even on the chronology 
of the ancient kings of Israel were altogether 
more valuable, although he may have 
doubted whether they were so successful ’’. 
These sentiments may appear unique in 
Newton who, during his life time and for 


Science 


two centuries after that, was regarded as 
the “ Legislator of the Universe ”’. 

The book explains this apparent anomaly 
and Newton himself was conscious of the 
divergence of the natural inclinations of 
his temperament and those of his intellect. 
Of the numerous works of Sullivan in fic- 
tion, music and science, perhaps his Newton 
will always remain as the most outstanding. 
Sullivan had spent nearly ten years in 
collecting material and in the composition 
of this book which unfortunately owing to 
his death in 1937, he could not see through 
the press. Professor Singer to whom this 
task was entrusted has added a memoir 
of the author. If an Index had _ been 
supplied, the readers would greatly appre- 
ciate the usefulness of this part of the book, 
in addition to the general excellence of the 
main text. 

It may be that this book does not reveal 
any fresh facts about the life and achieve- 
ments of the great man whose concepts 
and outlook exercised a most profound 
influence on contemporary scientific and 
mathematical thought, and which, during 
the period of subsequent developments, 
continued to be regarded more or less in the 
nature of a cult. But nevertheless the 
book represents the most interesting sum- 
mary of the public events and episodes in 
the life of Newton, and the author has 
painted them with the critical insight of a 
discriminating scientist. Both in style and 
choice of the matter the book is a worthy 
contribution and we have read it from 
covet to cover with the avidity with which 
a modern student reads a detective story. 
The eight chapters of the book have no 
heading, but the deligent reader will have 
no difficulty in suggesting suitable titles. 

Practically, the whole book is occupied 
with the polemical relations of Newton 
with his contemporaries, both in England 
and abroad, and the controversies, in which 
he was involved illustrate that he had his 
own share of human weakness. The 
numerous letters which form the greater 
part of the book will have interest to 
students investigating the nature and cause 
of disputes between Newton, Hooke, Halley, 
Flamsteed, Leibnitz and Bernoulli. They 
regarded Newton as rival and Newton 
regarded them as nuisance. These contro- 
versies and epistolatory correspondence 
have an academic importance to students 
pursuing the history of mathematical 
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researches, but to the general reader, the 
human side of Newton’s life and character 
must have greater appeal. But he seems 
to have been endowed with poor social 
gifts, and his disposition partook the 
character of a brooding mystic. Sullivan 
has, however, given a short account of the 
relations between Cathorine Barton and 
Charles Montague, which forms perhaps 
the only family interlude in an otherwise 
severely scientific account of Newton’s 
work and his relations with his contem- 
poraries. 

This book is primarily intended for the 
general reader who will derive a wealth 
of information and unbounded interest 
from its perusal. But we strongly feel 
that its usefulness for students in the 
Universities will be recognised by the 
authorities who by prescribing it as an 
additional text-book, will help to liberalise 
the minds of young men. The greatest 
recommendation is the author’s simple and 
clear diction, careful selection of material 
and a vivid portrayal of character. 





X-Rays in Mineralogy. The Atomic Struc- 
ture of Minerals. By W. L. Bragg. (The 
George Fisher Baker Non-Resident Lec- 
tureship in Chemistry at Cornell Univer- 
sity, 1934.) London: Humphrey Milford, 
Oxford University Press, 1937. Pp. 292 
18). Figs. Size 15 cm. xX 23 cm. Price 
18/. 

Since the substance of the lectures given 
was already contained in the first. volume of 
The Crystalline State written by the 
author, the publication of these, as such, 
would have been a repetition of this volume. 
The author, therefore, happily availed him- 
self of the opportunity to review the in- 
vestigation of the atomic structure of mine- 
rals by X-rays. Only a brief account of 
this subject had been possible in the first 
volume of The Crystalline State for obvious 
reasons. Moreover, the book under review 
contains the work done in the field up to 
the end of 1936. Although the X-ray 
crystallographic data of the minerals con- 
sidered are now available in Ewald’s Struk- 
turbericht, a book entirely devoted to 
minerals revealing how the knowledge of 
the atomic structure affords a scientific 
basis for classification while leading to a 
deeper understanding of their properties 
is quite welcome, especially as it comes from 





the pen of so eminent an investigator as 
W. L. Bragg. 

Mineralogy, concerned as it is with the 
description and classification of the minerals, 
has been a science based on the study of 
the morphology of crystals, their optical 
characteristics and chemical constitution. 
In fact, to a very great extent, crystallo- 
graphy has been developed at the hands of 
mineralogists since in their conclusions 
they were largely guided by crystallographic 
data. But with the advent of X-ray analy- 
sis the position has altered considerably. 
Now the mineralogists have to depend on 
physicists for a knowledge of the atomic 
structure which is certainly more fundamen- 
tal than the morphology and the optical 
behaviour of the minerals. It may 
fairly be claimed that the X-ray analysis 
ef minerals is creating a newer mineralogy 
based on a more satisfactory foundation, 
i.e., their atomic structure. It is of parti- 
cular interest to the physicist that besides 
affording a scientific basis of classification, 
a knowledge of the atomic structure also 
leads to a deeper insight into the physical 
properties of minerals. The present volume 
summarises what has already been achieved 
in this direction. A good deal, however, 
remains to be done as pointed out by 
the author, and many fascinating points 
still await investigation. 

Although some of the first crystals to be 
studied by means of X-rays were minerals, 
e.g., rocksalt, diamond, flourspar, pyrites 
and calcite, it is interesting that significant 
work in the field has been done only in 
recent years. The X-ray analysis of the 
silicates, for instance, could not be taken 
up earlier owing to the complicated charac- 
ter of the problem and the lack of general 
guiding principles which since then have 
been elucidated by L. Pauling and W. L. 
Bragg. : 

The book is divided into two parts. Part 
I consists of three chapters, the first one 
being devoted to a concise account of some 
elementary facts of X-ray crystallography. 
The methods of crystal analysis are summar- 
ised in the second chapter while the final 
one deals with the general principles of 
mineral structures (ionic sizes, co-ordina- 
tion, isomorphous substitution in minerals, 
ete.). The subject proper is dealt with in 
Part II which naturally occupies the bulk 
of the volume. The first few chapters 
are concerned with the elements, halides, 
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sulphides, oxides, and the oxygen salts mostly 
structures of a simpler character. The rest, 
eomprising more than half the main part, 
are devoted to the silicates whose structure 
has been to a large extent elucidated by the 
author and his collaborators. The classi- 
fication of the silicates in groups according 
to the arrangement of the silicon-oxygen 
tetrahedra corresponds closely to the minera- 
logical classification. Five typical forms of 
silicon-oxygen groupings are enumerated, 
based on the different ways of linking of 
the tetrahedra resembling polymerisation. 
It has been shown that in all cases the 
mineralogical classification is strictly in 
agreement with X-ray anaiysis wherever 
physical properties rather than chemical 
constitution form the criterion of classi- 
fication. An extremely important finding is 
the dual role of aluminium in the silicates. 
In one case it enters the structure of the 
tetrahedra replacing silicon and in the other 
it occurs in positions of six co-ordination 
replaceable by magnesium and iron. 


The relation between the atomic struc- 
ture and physical properties is brought 
out when considering twinning, cleavage 
and the refractivity of minerals. The 
structure of muscovite, for instance, affords 
a beautiful example of how the remarkable 
cleavage follows as a consequence of the 
arrangement of the linked silicon-oxygen 
tetrahedra in two dimensional double sheets, 
held together by sheets of potassium atoms. 
One of the striking features of the felspars 
is the number of ways of twinning of the 
crystals and this has been explained by 
Taylor in an interesting way by the 
structure. Another familiar case of twin- 
ning is that of aragonite also accounted for 
by the structure. In fact no analysis 
can be considered to be correct unless 
twinning and cleavage are explained 
satisfactorily. The pioneering work of the 
author on the relation between refractivity 
and atomic structure in the case of 
calcite and aragonite is also described in 
some detail. Unfortunately, the assump- 
tions made in the calculations are such 
that the application of the method to the 
majority of minerals is not possible. 


There are 144 figures inclusive of nine 
plates. These are very instructive and 
helpful and in many cases we are able to 
get a three-dimensional view of the struc- 


tures. There is an appendix on the nomen-:; 


clature of the space-groups, an author 
index and a subject index. The paper, 
printing and get-up are excellent. 

The subject-matter is presented with 
the usual elegance characteristic of the 
writings of the author. The book is authori- 
tative and is bound to be of great help to 
mineraiogists in co-ordinating their know- 
ledge of the immense variety of forms of 
natural minerals from the general laws of 
mineral structures discovered by X-ray 
analysis. P. N. 





The Chemistry and Technology of 
Rubber. Edited & compiled by Carroll 
C. Davis and J. T. Blake. Published under 
the auspices of the Rubber Division of the 
American Chemical Society (Reinhold Pub- 
lishing Corporation, New York, Chapman & 
Hall, Ltd., London), 1937. Pp. 941. Price 
$15-00. 
This book is the result of the joint efforts 
of thirty-nine well-known contributors 
under the Editorial supervision of Messrs. 
C. C. Davis and J. T. Blake and constitutes 
an important publication of the American 
Chemical Society’s Monograph Series. It 
is obvious that no single author could have 
hoped .to write such a comprehensive 
volume as this. The table of contents 
contains the following heads :— 
1. Composition of Crude Rubber. 
2. Physical Properties of Raw Rubbers. 
3. Chemistry and Structure of Rubber 
Hydrocarbon. 
4. Mastication and Plasticity. 
5. Structure and Behaviour of Rubber 
in Solvents. 
6. Theories and Phenomena of Vulcani- 
zation. 
7. Vuleanization without Sulphur. 
8. Accelerators. Their History and Use. 
9. Theories of Acceleration. 
10. The Physics of Vulcanized Rubber. 
11. Fillers and Reinforcing Agents. 
12. History and Use of Materials which 
Improve Aging. 

13. Auto-oxidation and Deterioration by» 
Oxygen. 

14. Deterioration of Rubber by Heat, 
Light and Ozone. 

15.. The Electrical Behaviour of Rubber. 

16. Properties of Latex. 

17. Industrial Uses of Latex. 

18.. Hard Rubber (Ebonite). 

19. Rubber Derivatives of Commercial 

Utility. 
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20. Synthetic and Substitute Rubbers. 
21. Gutta-Percha and Balata. 

22. Reclaimed Rubber. 

23. Practical Compounding. 


24. Physical Testing and Specifications. 
25. Chemical Analysis of Rubber and 
Rubber Products. 
26. Literature on the Chemistry of 
Rubber. 
Each chapter is written by an expert and 


full references to literature are given at the 
end. This renders the task of the future 
researcher easier. Although the literature 
on the subject of rubber, both with respect 
to its chemistry and technology, is fairly 


vast, the various previous treatises suffer — 


from the defect that they present a mass of 
disconnected facts without any critical or 
authoritative sifting and examination of 
the facts. 

The present volume has succeeded to a 
great extent in systematising and co-ordi- 
nating the more important contributions 
and in discussing critically the knowledge 
that now exists regarding the theory and 
practice of rubber technology. The impor- 
tance of this publication is further enhanced 
by the many new uses which are being dis- 
covered for rubber and by the fact that 
this product has influenced research not 
only in organic chemistry but also, 
perhaps to a larger extent, in physical 
chemistry and physics and particularly in 
the fascinating fields of applied colloidal 
chemistry. The first chapter in the book 
which deals with the composition of crude 
rubber reveals the fact that besides the 
hydrocarbons, fatty acids, esters and poly- 
merisation products of some of the unsatu- 
rated hydrocarbons, rubber has been 
reported to have a certain amount of 
proteinous matter. The literature on this, 
however, is rather vague and disappointing. 
Most investigations are of an early date and 
very few modern workers have tackled 
this subject owing to the difficulties which 
present themselves in the isolation of the 
nitrogenous substances. Fortunately, it is 
not the composition of the proteins which 
is the most important factor in technical 
practice. The more valuable information 
from the technical point of view is the 
structural constitution of the individual 
substances. The consensus of opinion is 
that ‘‘ plantation rubber must be considered 
as a close packing of rubber globules which 
are separated from each other by membranes 
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formed for the adsorption layers probably 
containing some proteins, the precipitated 
proteins and some of the serum substances ’’. 
The observations of Stevens are in accord- 
ance with this conception. He clearly 
pointed out when a piece of first latex sheet 
swells in benzene, the protein adsorption 
layers burst and the rubber hydrocarbon 
gradually goes into solution through the 
holes in the adsorption layers. 

“That the adsorption layer is at least 
partly composed of nitrogen-containing sub- 
stances can be demonstrated by repeated 
centrifuging experiments with latex, such 
as were carried out at the Netherlands 
Government Rubber Institute (Delft). The 
original latex had a nitrogen content of 
0-038 per cent., the primary cream, 0-13 
per cent., the secondary cream, 0-13 per 
cent. and the tertiary cream, 0-12 per cent. 
If the proteins were present only in serum, 
repeated centrifuging with combined dilu- 
tion with water would soon give a nitrogen- 
free cream. That the nitrogen content of 
the cream after repeated centrifuging 
remains constant is at least an indication 
that the adsorption layer consists partly of 
proteins.” 

The plantation rubber varies considerably 
in chemical composition from place to 
place and although controiled cultivation 
is likely to reduce these variations, bio- 
logical factors will always be a barrier to 
the Utopism of a strictly uniform composi- 
tion of the latex. The main interest of the 
physicist and the physical chemist in the 
subject of rubber has been inspired by the 
hope that they may be able to throw some 
light regarding its extraordinary elasticity 
and structure. Perhaps the most out- 
standing discovery which has sustained this 
interest in rubber research is the discovery 
by Katz that raw rubber when it is 
stretched gives an X-ray interference 
pattern which disappears when the rubber 
is in the normal condition. This discovery 
has led to a very careful examination of the 
physical properties of rubber and amongst 
the more important properties which have 
been studied may be mentioned the follow- 
ing :— 

The Tensile Behaviour of Raw Kubber, 
the Rate and Protraction of Stretching, 
Hysteresis, Racking, the Joule Effect, the 
X-ray Study of Raw Rubber, the Indices 
of Refraction and the Double Refraction. 
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The purification of caotchouc and its 
fractionation and the various states in 
which rubber exists constitute examples of 
other investigation which have helped in a 
clearer understanding of the rubber consti- 
tution. 

An ably written chapter is devoted to 
the chemistry and structure of rubber 
hydrocarbons. As a result of numerous 
investigations, the writer of this chapter 
concludes that the molecules of rubber 
hydrocarbon has the composition C,H,, 
with one double bond for every ©,H, 
group. These groups are linked together 
by primary valence double bonds in a 
regular manner in the form of long chains. 
However, the exact type of regularity has 
not been definitely established. The groups 
may be regular in single units, or in pairs, 
and still conform to the X-ray data. 
Whether the long chains are open or closed 
rings has not been proved. In general, 
this point is not of great significance in 
relation to the chemical and physical pro- 
perties in view of the large molecular 
weight. There is evidence that the chain 
is of the cis-configuration, that is, the 
methylene groups attached to the. carbon 
atoms bonded by double bonds are in the 
cis-form. The lengths of the chains vary 
according to viscosity data, and are very 
great as determined by viscosity and mole- 
cular weight data. 

Of the many hypotheses for the long range 
extension and retraction of rubber, the one 
which finds the greatest favour to-day is 
the mechanism involving the assumption 
that the unstretched liquid state is a system 
of long chain vibrating molecules linked by 
thermal agitation in random distribution 
and that the final elongated state consists 
of long chain molecules orientated along 
parts of their length in the direction of 
elongation. The two phase structure theory 
and the theory of spiral model and folded 
molecules which act as springs have been 
abandoned. It is assumed that the weaker 
Van der Waals forces of the rubber mole- 
cule, compared to those of other substances 
of high molecular weight not possessing 
long-range extensibility, permit partial slip- 
ping in the initial and intermediate states 
of elongation, and account nicely for the 
stiffening in the later stages of elongation, 
as the full intermolecular friction of paraliel 
molecules is brought into play. 

The fourth chapter deals with mastica- 


tion and plasticity of rubber which are of 
fundamental importance in rubber industry 
particularly in the processes of the mixing 
of rubber with compounding ingredients 
and of sheeting and extruding compounded 
rubber to exact dimensions. 

Very good account of the structure and 
behaviour of rubber in solvents has been 
contributed by F. W. Busse. This subject 
is of particular interest as the gel structure 
developed, when rubber is exposed to the 
action of these solvents, imparts valuable 
information regarding the structure of the 
latex itself. 

The reviewer feels happy that the theo- 
retical side of the chemistry of rubber has 
not been treated in a step-motherly fashion, 
which is the usual practice of writers of 
monographs of this type. Nor is the book 
of lesser interest from the point of view of 
the orthodox rubber technologists. The 
reviewer could not discover any process of 
technical importance which may be consi- 
dered to have been ignored in the text. Such 
practical matters as vulcanization, fillers, 
accelerators and retarders are fully dealt 
with and a very comprehensive account of 
the industrial uses of latex is included in the 
contents. 

The numerous uses of rubber have put 
this material high in the list of things of 
national importance and countries like 
Germany, Italy and America, which do not 
possess rubber plantations have worked hard 
to manufacture substances which are classi- 
fied under the head synthetic and substitute 
rubbers. The success of these preparations 
is assured becanse it has been possible to 
introduce in them properties lacking in the 
natural rubber. The extensive use of rubber 
goods has created a new industry namely 
reclamation of used rubber. It is pleasing 
to find « chapter on this subject. As a 
matter of fact there is no industrial aspect of 
rubber technology which is not touched 
upon in this volume. The reviewer firmly 
believes that text-books of this type have 
raised the standard of learning in America 
and earned for the American Chemical 
Society a leading position amongst the 
learned societies of the world. It is no 
exaggeration to say that as far as chemical 
engineering is concerned, America leads the 
world and much of this success is to be 
attributed to the standard publications of the 
American Chemical Society. 

8. 8. B. 
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Economic Botany: Text-Book of Useful 
Plants and Plant Products. By Albert 
F. Hill. (McGraw-Hill Publishing Com- 
pany, Ltd., New York and London), 1937. 
Pp. 592. Price 24s. 

Botany, as taught in most colleges, often 
means little more than a highly technical 
study of the families of flowering plants 
with little of human interest in it. An 
observation of ficral characters and leaf 
forms undoubtedly leads a student towards 
accurate observation, but he constantly asks 
himself ‘‘ What is the use of all this?” and 
does the work only because it is necessary 
for the inevitable aminaextoins. 

In the opinion of the reviewer it is high 
time to revise our methods of teaching this 
branch of Botany. We must of course deal 
with the families and their important charac- 
ters and tell the student to distinguish one 
from the other, but the flesh on these “ dry 
bones ”’ is to be put by telling the students 
the use man makes of the various plants 
about him and showing them pressed or 
preserved specimens of important plants of 
other countries also which are of use in 
daily life. Every Botanical Laboratory 
should have in its museum one or two show- 
cases devoted to the exhibition of plants of 
economic value and each specimen should 
bear a concise note describing the way in 
which it is made use of by man. 

The book under review will help the object 
in view and hence we welcome its appearance, 
It is divided into three major parts; the 
first dealing with industrial plants, and 
plant products, the second with mediginal 
plants, and the third with plants used for 
food. The treatment does not have an 
encyciopedic completeness but it represents 
a fair conspectus of a vast subject and there 
is appended a Bibliography of 160 references 
for those who wish to obtain further inform- 
ation. There is in its pages a fund of reliable 
information which will be of immense value 
te the teacher, the student and the cultured 
citizen, and it should be used to supplement 
the usual text-books on Botany. The 
printing and get-up are of the usual 
McGraw-Hill standard and the style is 
entertaining. P. MAHESWARI, 





Le Baccara. By Georges Le Myre. (Her- 
mann & OCo., Paris), 1935. Pp. 204. 
Price 12F. 

This book is concerned with a particular 
form of gambling, through cards, It sets 





forth in an easy style the principles under- 
lying the betting, from the point of view of 
the Theory of Probability, and some practi- 
cal rules are given. 

The majority of gamblers are not mathe- 
matically minded. There may, however, be 
a few scientists, who, in their weaker mo- 
ments, resort to gambling. The particular 
form of game elucidated here is probably 
not played in any part of India. There is 
no need for India to add to its miseries by 
learning one more form of gambling. 

C. N. 8. 





Surface and Radiological Anatomy for 
Students and General Practitioners. 
By Arthur B. Appleton, William. J. 
Hamilton and Ivan ©. ©. Tehaperoff. 
(W. Heffer and Sons Ltd., Cambridge), 
1938. Pp. 311. Price 15sh. net, 

To a medical student commencing the 
Medical course the subject of Anatomy is 
found to be very difficult as it is found 
necessary to remember a very large number 
of facts. One is able to appreciate Anatomy 
only after spending some years of study of 
the subject. The authors, two of. whom 
are well-known teachers in the subject, 
are best fitted to write a book on Surface 
Anatomy, and their association with a 
Radiologist increases the scope and im- 
portance of the book. 

In the Preface, the authors write, “‘ We 
have ventured to travel beyond the usually 
accepted scope of works on Surface Ana- 
tomy. It has been our aim to provide an 
introduction to the study of features, which 
are accessible to examination in the living 
subject. To the time-honoured methods 
of physical examination we have added 
the employment of Radiology.”’ Radio- 
logy is being made use of more and more, 
and it is the feature of this book that by 
combining surface anatomy with radio- 
logical anatomy the authors have empha- 
sised the study of the living subject in- 
stead of only the cadaver. 

After an introductory chapter the rest 
of the book deals with different regions 
of the body. In their Introduction, men- 
tion is made of individual variation which 
is influenced by the muscular development 
and the amount of fat deposited in the 
tissues. The presence occasionally of some 
abnormal muscle and extra bone is also 
mentioned. Emphasis is laid on employ- 
ing landmarks that individuals exhibit, 
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habitual differences in their relative posi- 
tions of various parts of the skeleton, and 
that the relative positions differ in the same 
individual in different positions. Mention 
is also made of ‘ postural tone’, which is 
due to the discharge of impulses asynchron- 
ously, resulting in the various muscle- 
units being in different phases of activity. 
This can be understood only by students 
of advanced Physiology. 

The other chapters deal with different 
regions. The muscles and other structures 
which can be seen and felt on the surface, 
are described in detail. Ossification centres 
are descfibed and at the end of the book, 
the Appendix contains tables of ossification. 
There are also tables of segmental innerva- 
tion of muscles of the limbs. 

The book is very well illustrated and 
radiographs are re-produced as negatives. 
It should be of use to advanced students 
particularly to those who intend specialis- 
ing in Radiology. R. N. 





Outlines of Geology, being a Combination 
of Outlines of Physical Geology, by 
Prof. C. R. Longwell, Prof. A. Knopf 
and Prof. R. F. Flint, Yale University ; 
and Outlines of Historical Geology, by 
Prof. Ch. Schuchert and Prof. C. Dunbar, 
Yale University. (John Wiley & Son, 
New York; and Chapman & Hall, 
London), 1937. Pp. 356 and figures 297 
and pp. 241 and figures 151. Price 20sh. 
It is with great pleasure that we welcome 

this book which is a condensed version of 

the now well-known and widely appreciated 
larger work on Physical Geology and Histo- 
rical Geology, under the same joint author- 
ship, first published respectively in 1932 and 
1933. The aim of the authors in publishing 
the present volume is to present a less 
comprehensive and somewhat simpler treat- 
ment than in the larger work. But the 
general plan and organisation of the book is 
retained on the same broad masterly lines, 
with a freshness and novelty of treatment of 
all branches of the subject, which has made 
these volumes so helpful to all serious 
students of geology as well as to others 
interested in a general survey of the past 
history of our Earth. This aim of the 


authors has been amply fulfilled and the 
handy volume before us is sure to prove 
a distinct aid to the cause of geological 
education in the earlier, and, therefore, 
perhaps more difficult stages. 


In comparison with. the ever-increasing 
stream of attractively produced educational 
text-books and manuals in physics and 
chemistry, and to a less extent, in the 
biological sciences, geology has a scanty 
literature for school and college use. Thi is 
a pity, for as a subject of liberal education 
and culture and for cultivating in the young 
a love for the natural sciences and for out- 
door educational pursuits, geology is an 
eminently suitable medium, both for the 
secondary schools and early stages of univer- 
sity instruction. This is perhaps more true 
for India than for Western countries, for here 
in our primary schools no facilities whatever 
exist for implanting or encouraging a desire 
for the study of nature out of doors. A 
volume like the present one under review 
will go a great way in supplying this need by 
the wealth of its illustrations, both photo- 
graphic and diagrammatie, its clear, simple, 
yet vigorous language, from which technical 
terms and phrases are largely excluded, and 
by the selection of appropriate examples 
culled from the geological phenomena of the 
present-day world. To achieve this simpli- 
city and brevity nothing of substance has 
been sacrificed. Greater emphasis is placed 
on enunciation of principles than on multi- 
plicity of details and statistical facts. A 
minor drawback for the Indian reader may 
be that most of the illustrations and examples 
of geological phenomena are taken from 
America, but the results of geological 
investigation in other parts of the world 
have been given due mention, thus making 
the work thoroughly up to date. This is 
particularly apparent in the subjects of 
glaciation, the origin of volcanism, current 
ideas about earthquake motion and other 
movements of the earth’s crust, the structure 
and history of mountains, land-forms, and 
the modern application of geophysical 
methods in the investigation of underground 
mineral resuurces. 

But amore novel and impressive method 
of exposition from the point of view of the 
beginner or the general reader is found in 
the historical part of the book. The usual 
orthodox way of treating the subject of the 
past history of the Earth system by system, 
commencing with the earliest period to recent 
times, is avoided in favour of topical 
descriptions of a few selected periods of 
earth-history. Since only a few glimpses 
can be obtained into the grand panorama of 


geological history from a compendium of 
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this size, the authors have provided a tele- 
scope rather than a microscope so that the 
reader. may gain some views into this vast 
vista of cosmic time, views that have depth 
and perspective rather than details. In the 
course of about a dozen chapters, the main 
features of the geological history of our 
Planet is illustrated, giving a broad outline 
of the evolution of life, the succession of 
prominent faunas and floras, reconstractions 
of some paleozoic landscapes, the recurrent 
cycles of geographical revolutions, past 
glaciations and Man’s descent from primates 
in course of the Tertiary ages. Just enough 
of details is given, with liberal use of illus- 
tration, to stimulate further search for 
knowledge in the student, but a latent 
emphasis is always implied on the methods 
and principles on which earth-history is 
constructed and is to be studied. The hand 
of the eminent veteran geologist, Professor 
Charles Schuchert is discerned in this method 
of exposition of stratigraphic geology; it 
may be hoped the method be more frequently 
followed in our class-rooms in colleges and 
universities. 

We can confidently recommend this 
volume to Indian students taking college 
courses in geology and advanced geography. 
It will also provide much fascinating and 
useful information to the general reader 
interested in Natural Sciences. D.N. W. 





The Indian Zoological Memoirs—VII. 
Salmacis (The Indian Sea-Urchin). By 
R. Gopala Aiyar. (Lucknow Publishing 
House, Lucknow), 1938. Pp. 68. Price Rs, 2. 
Some of the earlier memoirs of this valu- 

able series have been reviewed in this 

Journal, and it is not necessary, therefore, 

to discuss the history of this series. It 

should suffice to note that in a country like 

India with a more or less distinctive fauna of 

its own the standard European or American 

text-books on Zoology dealing mainly with 
the European or American Types are often 
of little use for the study of the structures of 

Indian animals. Six volumes of The 

Indian Zoological Memoirs were published 

up to 1936, and the present one on the 

common Sea-Urchin—Salmacis bicolor, the 
seventh of the series, by Professor Gopala 

Aiyar of Madras, fully maintains the high 

standard of the earlier volumes. 

In an introductory chapter the author 
gives a short account of the Echinodermata, 
the phylum to which the Sea-Urchin belongs, 
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and includes brief but succinct descriptions 
of the families, genera and the common 
Indian species. Here perhaps one may be 
excused for making a passing reference to 
an omission on the part of the author to 
Koehler’s monographic work on the Indian 
Echinoidea (Calcutta, 1927) in which detailed 
and well-illustrated accounts of the Indian 
forms based on the rich collections of the 
Indian Museum were published. This would 
also explain his omission of Pedinide from 
the families included under the Endocyclica 
or the Regular Urchins, and of Salmacis 
roseo-viridis Koehler from the list of the 
Indian species of the genus Salmacia. 

The detailed descriptive account is clear 
and concise, and should enable anyone to 
follow the complicated structure of this 
interesting animal without any difficulty. 
The illustrations, a plate showing the oral 
and aboral views of the Urchin and 47 text- 
figures, which are clear and well reproduced, 
add greatly to the usefulness of the work. 
A few coloured diagrams on the model of 
the illustrations of Echiurus esculentus— 
Oursin Régulier—published in Cuénot’s 
beautiful account in Boutan’s Zoologie Des- 
criptive (Paris, 1900) would have made the 
volume still more useful and we would 
suggest the adoption of such coloured draw- 
ings in future memoirs. The chapters on 
development and bionomics of the species 
based on the author’s own investigations 
are of particular interest, while the detailed 
directions for practical work should prove 
useful both to teachers and students. 

Finally, while congratulating the editor 
and the author of the volume we hope that 
the issue of other monographs on the com- 
mon Indian animals would be accelerated, 
as the publication of an authoritative text- 
book on Indian Zoology cannot possibly be 
undertaken until such detailed accounts of 
the Indian forms are available. B. P. 





Botanisches Vademucum fiir Bildende 
Kunstler und Kunstgewerbler. By 
Prof. Dr. G. MHaberlandt. (Gustav 
Fischer, Jena), 1936. Pp. 80. Price 
RM. 4-50. ; 

This book, primarily designed to serve as 
a guide for painters and draughtsmen, is 
a small treatise on Botany, that will be of 
interest to all who wish to know of the 
beauties of plant life. Besides being an old 
teacher and investigator, the auther, now 
Professor Emeritus at Berlin, has had the 
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advantage and experience of much travel in 
foreign countries. 

The greater part of the book naturally 
deals with the flowering plants but other 
groups have not been entirely ignored. 
Among the Alge the author calls attention 
to the balls of Nostoc, the skeletons of 
Diatoms and the thallus of Dictyota. It is 
surprising that Volvor and Spirogyra have 
been omitted. On p. 3 there is an excellent 
picture of Dictyophora whose snow-white 
fruit body reaches a height of 15-20 cm. 
A brief reference to other Gasteromycetes, 
notably Geaster, and the lichens, is followed 
by about 3 pages on the mosses and ferns 
and lastly the flowering plants. Here we 
find an elementary but attractively written 
account of the morphology of the root, 
stem, leaf, flower, fruit and seed. 

The printing and get-up are excellent and 
the book will be of use not only to the 
artist but also to the cultured citizen. 

P. MAHESHWARI. 





Modern Physics. By Dr. G. E. M. Jauncey. 
Second, revised and enlarged editicn. 
(Chapman and Hall, Ltd., London), 1937. 
Pp. xviii + 602. Price 22 sh. net. 

This book represents a very successful 
attempt to impart to students who have 
had one year of college training a large 
portion of that interesting branch of phy- 
sics which goes by the characteristic name 
of Modern Physics. We have here Rela- 
tivity (Special Theory), Photoelectric Effect, 
X-rays, Quantum Theory and its applica- 
tions to Specific Heats and Spectra, Radio- 
activity and Nuclear Physics, Radio and 
Television, Cosmic rays, Geophysics, 
Astrophysics, Physics of High Pressure 
and some explanation of General Relativity 
and Quantum Mechanics and their philo- 
sophical significance. Portions of classical 
Physics which the student is not likely 
to have studied in his first year, such as 
wave motion, alternating currents, electro- 
dynamics and electron theory and _ the 
kinetic theory of gases are treated in 
the beginning, after an interesting historical 
introduction and a useful chapter on the 
Calculus. The treatment is everywhere 
fresh, interesting and easy to follow. Many 
advanced formule, in alternating current 
theory for example are derived in a very 
simple way without making use of differen- 
tial equations. The chapters on X-rays 
and cosmic rays in particular embody an 
admirable presentation rendered possible 
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by thorough mastery of the subject. We 
can give expression to. our appreciation 
of the book by saying that the other chapters 
are almost as good as those we have men- 
tioned. There are numerous fine illustra- 
tions and some photographs of scientific 
celebrities add to the attraction of the book. 
B.Se. pass students can get an excellent 
knowledge of modern physics by means of 
this book and Honours students will do 
well to study it so that the physics behind 
the mathematical development may be 
clearly grasped. We recommend it to all 
such students. 

If we may permit ourselves to offer some 
suggestions regarding minor alterations 
in this excellent book, we should say that 
the verification of the results of General 
Relativity is not really so complete and 
conclusive as one might be led to think 
by reading this book, and the formula 
for the length of a moving rod according 
to Special Relativity is incorrectly deduced 
on p. 168. In this derivation 2,’ and 2,’ 
are said to be the simultaneous co-ordinates 
of the ends of a rod in the moving system 
to which the rod is attached. x, and a, 
are the co-ordinates as measured by an 
observer in the fixed system. In this case 
xv,’ — 2,’ is the real rest-length and not the 
apparent length as implied in the book, 
while z, — 2, has no significance in the 
fixed system since z, and 2, are not 
simultaneously measured in that system. 
We should, on the other hand, write 
a, =k (x, —vt) and a,’ = k (a, — vt) 
and hence a, — 2, = (#,' — 2,')/k. Here 
v, — x, is the apparent length and 2,’ — 2,’ 
is the real rest-length and thus the 
correct result is obtained. There are some 
misprints, ¢.g., on pp. 159, 161, 167, 349, 
401, 470, &c. One of these is worth quoting : 
on p. 314 we read “Let u, v and i be respect- 
fully (sic) the 2, y and z components of V”’. 
It is not correct to say that the principle 
of conservation of mass holds in Special 
Relativity. Descriptions of Figures 194 and 
206 mention some letters not to be found 
in those figures. On p. 498 the twist is 
said to be 9 and on p. 499 the couple due to 
this twist is said to be kp. Besides point- 
ing out these minor errors, we may also 
suggest that some mention of the Raman 
effect is not out of place in a book on 
Modern Physics. 

We cannot end better than by recom- 
mending this book to the serious attention 
of all students of Physics. T. 8. 8. 
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Baldwin, Loammi (1780-1838) 


OAMMI BALDWIN, an American engi- 
neer, was born at North Woburn, 
Massachussetts, May 16, 1780. He had his 
education in Westford Academy and 
Harvard College and graduated in 1800. 
As he showed early predilections for engi- 
neering, an attempt was made to apprentice 
him to Count Rumford. The idea was 
however given up, on account of the prohi- 
bitive cost and time stipulated. Hence, 
he took to law. Even then, his engineering 
propensities did not leave him. In 1802 
he designed: and built his town’s fire-engine, 
with capacity to throw water to a height 
of seventy-five feet. This was in use for 
over eighty years. 


CHANGES TO ENGINEERING 


In 1807 he abandoned law for civil engi- 
neering, touring through Europe to learn 
the profession. Having done some casual 
pieces of work in Boston and Virginia, he 
became the Engineer of the Union Canal 
in 1821. This canal, from Reading to 
Middletown, was seventy-nine miles long 
and included a tunnel of 739 feet, three 
large dams and an artificial lake. The Presi- 
dent of the Company took objection to 
the width of the canal proposed by Baldwin 
and so the latter had to resign... After 
completion of the work, however, Baldwin’s 
original figures were found to be correct 
and alterations were effected at immense 
cost. 

OTHER WORKS 


The following are some of the other 
major works designed by Baldwin :—(1) 
Canal from Boston Harbour to the Hudson 
River (1825); (2) Railroad over the same 
line (1827); (3) Masonry dry docks at Charles- 
town and Norfolk (1833); (4) Boston Water 
Works (1834); (5) Brunswick Canal and 
Railroad (1836). Seme of these were 
works of magnitude in his days, as there 
was no power-driven machinery. These 
achievements earned the following enco- 
mium for Baldwin: “No man so well 
deserves the name of Father of Civil Engi- 
neering in America ”. 
He died June 30, 1838. 





Cresson, Ezra Townsend (1838-1926) 


ZRA TOWNSEND CRESSON, an Ameri- 
can entomologist, was born at Byberry 
June 18, 1838. He entered the service of 
the Franklin Fire Insurance Company in 
1869, became its Secretary in 1878 and 
continued in that position till his retire- 
ment in 1910. But his life interest was in 
entomology. 


FounpDs A SocreTy 


In February 1859, when not yet twenty- 
one, he founded the first entomologiéal 
society of America, along with his two 
friends, James Ridings and George Newmann, 
It was first known as the Entomological 
Society of Philadelphia. In 1867, its name 
was changed to American Entomological 
Society. In the earlier years, when the 
Society was very poor, it was the enthu- 
siasm and industry of Cresson that pulled 
it through. On September 4, 1861, Cresson 
wrote to Baron Osten Sacken, Entomologist 
and Secretary of the Russian Legation at 
Washington, ““We do our own printing, as 
you already know; I am the compositor 
and also assist in the press work, and 
although I have had little or no experience 
in setting type (I have set the type for all 
the pages of the Proceedings thus far), 
yet be assured that I will do my best to 
have your paper got up in as neat and 
scientific a style as possible ”’. 

Cresson’s connection with the Society, 
which began in such an intimate form, was 
maintained throughout his life. He was 
editor of its Transactions from 1871 to 1912 
and its treasurer from 1874 to 1924. 


CONTRIBUTIONS 


Cresson’s special field of work was in the 
order Hymenoptera. Between 1861 and 
1882 he published sixty-six papers. The 
first paper which appeared in 1861 in Vol. I 
of the Proceedings of the Philadelphia 
Entomological Society was entitled Cata- 
logue of the cicindelide of North America. 
His. entomological research culminated in 
his Synopsis of the families and genera of the 
hymenoptera of America, North of Mesxico, 
together with a catalogue of the described 
species and bibliography, which appeared 
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in 1887 as a supplement to the Transactions 
of the American Entomological Society. 
His work was summarised by himself in 
the Cresson types of hymenoptera published 
in 1916 as No. 1 of the Memoirs of the 
American Entomological Society. 

In 1865 and 1866 Cresson was also editor 
of thePractical entomologist, the first American 
periodical devoted to economic entomology. 

Cresson is estimated as “‘ a man of greatest 
diffidence, devoid of all self-display, shrink- 
ing from notoriety of all kinds- - - -the 
personification of unselfishness and of devot- 
ion to the advancement of sciences ’’and ever 
ready to help and encourage young workers. 

Cresson died at Swarthmore, Pennsyl- 
vania, April 19, 1926. 


Smyly, Philip Crampton (1838-1904) 
HILIP CRAMPTON SMYLY, an Irish 
Surgeon and Laryngologist, was born 
in Dublin, June 17, 1838. He belonged 
to a family of medical men. His father 
was a surgeon of good position. His grand- 
unele Sir Philip Crampton was thrice Presi- 
dent of Dublin College of Surgeons. His 
younger brother Sir William Josiah Smyly 
was an obstetrician and gynecologist of 
distinction in Dublin. Philip Crampton 
Smyly entered Trinity College, Dublin, in 
1854 and became M.B.in 1860. After study in 
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Berlin, he became M.D. and Fellow of the 
Royal College of Surgeons of Ireland in 1863. 
His CAREER 

In 1861, he was appointed surgeon to 
the Meath Hospital, his father being one 
of his colleagues and his grand-uncle, a 
distinguished predecessor. He kept this 
post till his death. He was a member of 
the viceregal staff (1869-92); President 
of the Royal College of Surgeons in Ireland 
(1878-79); Representative of the College 
on the General Medical Council (1898-1900) ; 
Surgeon-in-ordinary in Ireland to Queen 
Victoria (1895-1901); and Honorary Sur- 
geon to King Edward VII. He was also 
President of the Laryngological Association 
of Great Britain (1889) and of the Irish 
Medical Schools’ and Graduates’ Associa- 
tions (1902). He was consulting surgeon 
to the Hospital for Diseases of Throat and 
Ear, the Children’s Hospital and the Rotunda 
Hospital of Dublin. He was knighted in1892. 

His CONTRIBUTIONS 

Smyly specialised in laryngology, a field 
almost untouched in his earlier days. He. 
introduced the laryngoscope into Ireland 
in 1860. His observations on the use of 
tobacco juice as an antidote in strychnin 
poisoning received some notice. 

Smyly died suddenly from cerebral 
hemorrhage in Dublin April 8, 1904, 


ASTRONOMICAL NOTES 


Planets during July 1938..—Both the 
planets Venus and Mercury will be visible 
as evening stars during the month. The 
latter will reach greatest eastern elongation 
(27° 15’) on July 31. It will closely approach 
the first magnitude star Regulus (a Leonis) 
on July 26, the angular distance at the 
time between planet and star being less 
than a degree. Mars attains conjunction 
with the Sun on July 24 and will be invisible. 
Jupiter, rising about 9 p.m., is favourably 
situated for observation and will be a cons- 
picuous object in the latter part of the night. 
So also will be Saturn which will be rising 
about midnight. The planet is slowly mov- 
ing eastward in the constellation Piscium 
and on July 10 will be in quadrature with 
the Sun. The width of the rings is gradually 
increasing. Uranus is in the constellation 
Aries and will be visible as a morning star ; 
on July 22 the planet will be in conjunction 
with the Moon. A lunar occulation of some 
interest that can be observed in India is 
that of w’ Scorpii (magnitude 4-1) which 


will take place at about 9 p.m. on the night 
of July 8. 

Gale’s Comet.—This periodic comet was 
detected on May 1 by Cunningham at 
Harvard. At the time of discovery, the comet 
was in the constellation Ophiuchus and is 
reported to have been a diffuse object of the 
tenth magnitude without centrai condensation 
or nucieus. The probable time of perihelion 
passage seems to be June 17 and according 
to the Ephemeris computed, the comet is 
moving southeastwards in the constellation 
Sagittarius and getting brighter. The last 
apparition of the comet was in 1927. 

A Faint Star of Large Proper Motion.— 
A faint star (of magnitude 11-8) has been 
found at the Nizamiah Observatory, to 
have a proper motion of nearly a second and 
a quarter per year. It is situated in Cetus 
and the position for 1900 is given by R. A. 
24 0” 10° Declination 18° 5’-4 South. The 
star is probably a dwarf and one of the 
nearest neighbours of the Sun. 
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The Tenth International Congress of Chemistry, Rome. 


ERHAPS the most important Inter- 

national gathering of the season was 

the tenth session of the Congress of Chemistry 

held in Rome from the 15th to 21st May. 

There were nearly 3,000 delegates from over 

30 countries and the session was a great 
success. 

Before passing on to a review of the pro- 
ceedings, it may be useful to mention that 
the International Congress of Chemistry has, 
as its aim, the study of all scientific, techni- 
cal and economic questions concerning 
chemistry and its relation to the various 
sectors of human activity. The organisa- 
tion of the Congress is in charge of two 
committees, one for general administration 
and the other for drawing up and carrying 
out the scientific and technical programme. 
The sessions are held at one or the other of 
the International centres (generally in 
Europe), the headquarters shifting from 
The official languages of 
the Congress are English, French, German 
and Italian. The proceedings are printed 
in at least two of the official languages. 

To give an idea of the scope of the Con- 
gress, it may be mentioned that the recent 
session dealt with the following eleven 
subjects: (1) Chemistry and scientific 
thought ; (2) Basic chemical products; (3) 
Chemistry and the utilisation of the various 
forms of energy; (4) Chemistry and aili- 
mentation ; (5) Chemistry and the house— 
Chemistry and clothing ; (6) Chemistry and 
health—Chemistry and hygiene—Chemistry 
and beauty cure; (7) Chemistry and docu- 
mentation—Chemistry and advertising— 
Chemistry and recreation; (8) Chemistry 
and agricultural production ; (9) Chemistry 
and Industry; (10) Chemistry and trans- 
ports and (11) Chemistry and defence. Each 
section had its own president, vice-presidents 
and secretary and held separate meetings 
for discussion of original papers. The Gen- 
eral President of the session was Prof. N. 
Parravono, Italian Royal Academician and 
President of the International Union of 
Chemistry. 

The proceedings began on the 15th May 
with the Presidential Address which was 
entitled ‘ Conquests of Chemistry ’ and was 
a review of the more important recent ad- 
vances in chemistry. The sectional meetings 
and lectures began on the following day. 
Among the several addresses thus delivered, 
special mention may be made of the follow- 
ing: Prof. Walden on ‘The faith of scientific 


chemistry’; Prof. C. N. Hinshelwood on 
‘Physical chemistry and modern scientific 
thought’; Prof. W. Swietoslawski on ‘The 
progress and future development of heavy 
chemical industry’; Dr. F. Bergius on 
“The chemistry of the changes during the 
hydrolysis of cellulosic materials’; Prof. 
E. Votocek on ‘The synthesis of glucides 
both in vitro and in the plant; Dr. D. J. 
Hissink on ‘Chemistry and soil’; Dr. H. 
Lampitt on ‘The trend of food science’ ; 
Prof. H. von Euler on ‘ Vitamins, harmones 
and allied substances in nature and in the 
animal organ’; Prof. E. Fourneau on ‘ The 
progress of therapeutic chemistry’; Prof. 
A. Butenandt on ‘ New problems in biologi- 
cal chemistry ’; Prof. A. Seyewtz on ‘ The 
role of chemistry in the progress of photo- 
graphy and cinematography’; Prof. S. E. 
Sheppard on ‘Optical sensitizing of the 
silver halides’; Dr. Fr. ter Meer on ‘ The 
more recent developments in chemical 
technology ; Dr. G. Egloff on ‘ Petroleam— 
its chemical and industrial significance ’ ; 
Dr. M. T. Bogert on ‘Chemistry in the 
defence of the nation’; Prof. H. Mark on 
‘Chemistry in the service of the country’ ; 
Prof. F. Fischer on ‘Chemistry and motor 
industry ’ and Prof. A. Portevin on ‘The 
production and utilisation of new materials 
in transport ’. 

In addition to the various addresses, 
there were a number of original papers 
which were presented under the auspices 
of the different sections. These were neces- 
sarily small in number, the major part of 
the time being devoted to discourses by 
specialists. 

The Presidential Address was delivered 
in the famous Capitol. The sectional addresses 
were delivered in the magnificient halls of 
new University buildings (Citta Universita). 

On each day of the session there was a 
general gathering, first from 9-11 a.m. and 
later from 3-30—-4-30 p.m., when the sec- 
tional discourses were delivered. -These 
were attended by all the delegates. The 
members then dispersed and proceeded to 
the sectional meetings which were held from 
11-15 a.m. to 12-30 p.m. and 4-45-7-30 p.m. 
This excellent arrangement avoided clashing 
between the different sections and enabled the 
members to hear all the important addresses. 
This is well worth copying by the Indian 
Science Congress. The divergence of sub- 
jects need be no obstacle to hearing leading 
men of science, who can always make their 
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discourses somewhat popular so as to interest 
all sections of scientific workers. It should 
be mentioned that multiplicity of languages 
rendered it difficult for most of the dele- 
gates to follow the proceedings. It is doubt- 
ful whether there were even ten in the whole 
audience who could follow and speak all 
the four official languages. Most of the 
others could speak only one and follow one 
or two of the others with some difficulty. 
Summaries of all the discourses were, of 
course, available in advance, but that was 
hardly the same as following the full texts 
of the various addresses. 

The language difficulty was more acutely 
felt at the sectional meetings. The papers 
were in Italian, French or English. The 
authors could not speak or follow any except 
their own languages. The result was that 
there was practically no discussion and all 
concerned were anxious to get through the 
formalities as quickly as possible. 

The diversity of languages is a serious 
difficulty which must soon be remedied. 
The best solution will be to have only one 
official language but it is doubtful whether, 
with the present national rivalry in Europe, 
it will ever materialize. 

Perhaps the most interesting, and in 
many respects, the most useful feature of 
the Congress was the large number of social 
gatherings and excursions organised by 
the Executive. Apart from their educative 
value, these gatherings helped to bring to- 
gether scientists of various nationalities 
and to enable them to establish the necessary 
social contact with each other. Most of 
the Continental delegates had come expressly 
for this purpose and returned quite happy 
in the new acquintances they had made. 

Rome is a veritabie paradise for the ex- 
cursionist. The city and the neighbour- 
hood abound in ancient mcenuments. The 
numerous museums and picture galleries 
are filled with art treasures. Added to 
these, the natural beauty of the surrounding 
country, the olive and the chestnut 
covered hills, the vineyards on the slopes, 
the numerous little lakes and the delightful 
villas dotted around them keep the visitor 
spell-bound and even make one wonder why 
Nature has been so partial to one little 
corner of the World ! 

Apart from this natural advantage, modern 
Italy has a large volume of scientific as well 
as technical work to her credit. To take 


only one line, her chemical industries have 
increased enormously in recent years. Most 
of the country’s needs are met by local 
manufactures. Every encouragement is 
given to new ventures. The country is 
vibrant with new life and new activity. 

One of the most remarkable achievements 
of recent years is the reclamation of the 
Pontine marshes, a vast tract of land where, 
until a few years ago, no.crops could grow 
and which was highly malarial. Under the 
inspiring leadership of the Duce, a concerted 
attempt was made with the result that a 
large part of the tract has already been 
reclaimed. The area is now a smiling 
garden and new and prosperous cities, with 
all modern conveniences, have sprung up 
where once human life was impossible ! 

There were only four delegates from India 
and, of these, three were already in Europe. 
It may also be mentioned that a large part 
of the chemical work published in India 
is more or less unknown to a large section 
of European workers (this is probably also 
true of other branches of science). This 
is largely due to the non-availability of 
Indian Journals for which most of the 
European institutions cannot afford to sub- 
scribe. The difficulty has been all the 
greater with the recent increase in the number 
of journals. This is a very serious problem 
and can be tackled only by the joint effort 
of the leading workers in the country. (The 
time is probably now ripe for reconsidering 
the possibility of amalgamating some of 
the learned societies in the country.) 

A further point which must be seriously 
considered is whether at least in science, 
India cannot stand by herself as a nation. 
At the recent session, Britain had a separate 
delegation of her own and, with a few ex- 
ceptions, the members of that group had 
very little contact with the Indian delegates. 
It may also be mentioned that a large num- 
ber of British chemical and other journals 
were exhibited in the halls, while not a. 
single publication from India was to be seen. 
This may be purely accidental, but it is, 
nevertheless, high time that India awakened 
to a realisation of the position and did 
something to show her individuality at 
least in the matter of securing some scienti- 
fic recognition. 

V. SUBRAHMANYAN. 
Rome, 
May 22, 1938. 
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New Super-Novae.—F. Zwicky (Proc. Nat. 
Acad., 1936, 22, 459) reports the discovery of 
some new super-nove from the Mount Palsmer 
Observatory, California. These radiate during 
several weeks as much energy as a _ whole 
galaxy of stars. These recent super-nove are 
of — interest because of their enormous 
absolute magnitude (of the order of — 16) being 
the most luminous stars known. 


Integrating Instruments.—Dr. Ing. W. Meyer 
gar Capetlen (Zs. f. Inst., March 1938, pp. 93-99) 
gives a detailed account of several types of 
these instruments, how they are made and how 
used. There is a beautiful collection of 8 tables. 


Ramanujan’s Series for Computational 
Work.—H.S. Uhler (Proc. Nat. Acad. Sci., 1938, 24, 
23) gives formule for calculating log 7 to 
215 places of decimals. He makes use of one of 
Ramanujan’s approximate formula: for 7 
(Colle Papers, 1927, p. 35) and mentions 
that the noteworthy advantage of this formula 
is that the series that arise in the course of the 
calculation converge with satisfactory speed and 
great rapidity. 


Neutrons and Mutation.—In an _ interesting 
paper entitled ‘“‘ The production of mutations 
in —— by neutron radiation” (Genetics, 
March 1938, 23, No. 2), M. A. Nagai and 
G. L. Locher describe the effects of neutron 
radiation on the chromosomes of the fruit-fly 
Drosophila. 

Slow neutrons produce no effects; any hydro- 
gen atoms that absorb a neutron give rise to 
short-wave radiation which passes out of the 
tissue without causing any visible change, un- 
like Y-rays which produce mutations. Neu- 
trons have no effect upon C and N, in living 
tissues. Boron or Lithium present in the tissue 
is broken down with the iiberation of a-particles 
and protons and these bring about mutations. 
Majority of neutrons pass without any effect 
while some that are deflected in the mass of 
— cells produce more than one mutation. 

herefore, the mutations are largely dependent 
upon the _ of the neutrons and also the 
presence of H, or recoil atoms of other elements 
present in the protoplasm. 


A New Method of Measuring Nuclear 
Magnitic Moments.—The method of Gerlach 
and Stern has been modified by Rabi so as to 
yield values of the nuclear spin and magnetic 
moment as has already been noticed in these 
columns. Now I. I. Rabi, J. R. Zacharias, 8. 
Millman and P. Kusch (Phys. Rev., 1938, 53, 
318) have devised another ingenious method 
for determining nuclear magnetic moments by 
means of a molecular beam. The method is 
capable of great precision and can be applied 
to a number of nuclei. A beam of mole- 
cules such as LiCl traverses a magnetic field 
strong enough to decouple the nuclear spins 
from one another and also from the mol 
rotation. If a small oscillating magnetic field 
is applied at right angles to a strong constant 





field, a re-orientation of the nuclear etic 
moment with respect to the constant field will 
take place when the frequency of the oscillating 
field is close to the Larmor frequency of precession 
of the nuclear spin moment vector. This precession 
frequency is given byv = wH/hi = g (i) po H/4 (1), 
where is the nuclear magnetic moment 
and i is the nuclear spin. In the actual 
experiment a beam of. molecules in a! J state 
(and so having a zero electronic moment) is spread 
out by an inhomogeneous magnetic field and 
refocussed on to a detector by a subsequent 
magnetic field (see Phys. Rev., 1936, 50, 472). 
The reorienting field is situated between these 
two fields. The constant component of the re- 
orienting field was produced by an_ electro- 
magnet capable of giving 6000 gauss in a 
6mm. wide and 5cm. long, while the oscillat- 
ing component was produced by a radio-frequency 
current flowing through a coil sha like a hair- 
pin with its axis parallel to the direction of the 
molecular beam. When reorientation occurs, 
conditions are not suitable for the refocussing 
and hence the intensity recorded by the detector 
goes down. In the experiment, the frequency 
of the oscillating field was kept constant and the 
current in the electromagnet was varied till 
the onset of resonance was indicated by a mini- 
mum of intensity at the detector, the intensit 
increasing after this minimum was ; 
Thus knowing v and H in the above formula yu 
could be found when i was known. In the ex- 
periment the length of the beam was 245 cm., 
the first field 52cm. long and the refocussing 
field 100 cm. long, so that great sensitiveness was 
secured. In Phys. Rev., 1938, 53, 495, the authors 
give the following results obtained by this 
method : 








Nucleus i be 
SLi 1 0-823 + 0-005 
3Li 3 3-265 + 0-016 
19F 3 2-635 + 0-014 











The ratio of the nuclear magnetic moments 
of {Li and $Li now comes out as 3-97 which is 
farther removed from Rose and Bethe’s theore- 
tical value than was the original value of Manley 
and Millman, viz., 3-89. ae 


Recherches dans la Série dela Pyridine— 
Etude de quelques a-Pyridones.—There is 
some uncertainty as to the exact structure of 
that important group of compounds known as 
a-pyridones. Decker, the pioneer worker in the 
field, had postulated a carbonyl structure, while 
O. Fischer and Kauffmann had favoured an 
oxide ring structure. J. A. Gautier has sought 
to decide definitely between these two structures 
and in a recent publication (Actualités Scientifiques 
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et Industrielles, No. 556, Hermann et Cie, 
Paris, 1937, pp. 78; Price 18 francs) gives a 
detailed and clear account of his investigations 
in the line. He has prepared some N-6-hydroxy 
ethyl-a-pyridones and a few ethers of N-(hydroxy- 
3-propanol-2)-a-pyridones and their derivatives, 
and made a comparative study of their 
properties. Though it has not been possible 
to decide definitely in favour of any one struc- 
ture chemically, a study of the molecular re- 
fraction of the compounds has given support 
to Decker’s structure. The author hopes to 
settle the question by a study of the Raman 
and absorption spectra of the compounds in- 
vestigated. An account of the hydrogenation 
of the above pyridones with nickel catalyst to 
the corresponding piperidones is also given. A 
brief reference has been made to the physio- 
logical activity of the compounds —_ 


The Manufacture of Sulphitation Sugar 
from Coloured Canes: ‘Purple Mauritius’.— 
The possibility of manufacturing white sugar by 
sulphitation process from coloured canes es- 
pecially from —— Mauritius has been in- 
vestigated by Venkataramanayya (Bulletins of 
Indian Industrial Research, 1938, No. 11). 
Under manufacturing conditions in the sulphita- 
tion process the anthocyanin pigments associated 
with coloured canes escape precipitation by lime 
and decolourization by sulphur dioxide. This 
colouring matter can however be eliminated 
by the excessive use of lime and sulphur, or the 
application of an active carbon like ‘ norit’, 
but these schemes are prohibitively costly. 


As a result of laboratory experiments, the 
author finds that aluminium hydroxide complete- 
ly precipitates the anthocyanin pigments. When 
lime and sulphur dioxide are first utilized to 
remove the major impurities from the juice, 
the quantity of aluminium hydroxide required 
for pigment removal alone, is small and there- 
fore the application of alumina cream after the 
usual liming and sulphitation is the most econo- 
mic way. 

Alumina cream can be produced quite cheaply 
by the addition of lime to commercial potash 
alum and washing out all the calcium sulphate 
produced by the double decomposition. 


Aluminium hydroxide so produced was tried 
on the factory scale and juices were found not 
to undergo appreciable chemical changes. The 
sugar produced was bright, lustrous and ab- 
solutely transparent and completely devoid of 
colouring material and colloidal particles. It 
is possible that the use of alumina cream renders 
the results of sulphitation process independent 
of cane variety by the complete removal of pig- 
ments as was effected in the case of ‘ Purple 
Mauritius ’. 


The Influence of Ultrasonic Waves on the 
Viscosity of Colloidal Solutions.—Freundlich 
and Gillings (Trans. Faraday Soc., 1938, 34, 649) 
have made an interesting study on the influence 
of ultrasonic waves on the viscosity of many 
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colloidal solutions. In all the cases examined a 
reduction in the viscosity is observed and this 
viscosity is found to be anomalous or structural. 
The mechanism of the reduction of viscosity is 
not the same, in all cases. Collapse of cavities 
is found to be essential. Irradiation caused a 
distruction of the rod-shaped particies, disappear- 
ance of the streaming double refraction and a 
corresponding change in the ultramicroscopic view 
in cotton yellow solutions. In the sodium sti- 
rate solution, viscosity reduction was associated 
with the appearance of a number of rod-shaped 
particles and the disappearance of the back- 
ground of small particles. Ultrasonics had, how- 
ever, no marked effect on the structural viscosity 
of vanadium pentoxide and benzopurpurin solu- 


tions. 
K,. 8S. Rao. 


The Ape-Man of Java.—The controversy 
about the Pithecanthropus problem would seem 
to be settled by the recent discovery in Java of 
additional fossil parts thought to belong to this 
genus, indicating that the so-called ‘“‘ Ape-Man” 
is a member of the human family. Dr. G. H. R. 
von Koenigswald, reported (Carnegie Institution 
of Washinaton, News Service Bulletin, May 15, 
1938, 4, No. 27) the discovery of a _ right 
lower jaw with four teeth at Bandoeng and later 
at the same site the greater part of skul! and three 
upper teeth which he referred to Pithecanthropus. 

ese materials were taken from the conglomerate 
Trinil layer of middle Pleistocene age located 
near the village of Solo on the Solo River in 
Central Java. The study of these finds has led 
the discoverer to establish that Pithecanthropus 
has less brain capacity than Sinanthropus, indi- 
cating that the former was more primitive than 
Peking Man, the teeth and mandible show close 
affinity with Heidelberg man. This would place 
Pithecanthropus in the line of our direct an- 
cestors. In other words the results of investiga- 
tion point to Pithecanthropus being an upper 
Pliocene type of man who, in the middle Pleis- 
tocene, was still living in Java as a survival. 


Metamorphosis of a Haploid Salamander.— 
The anatomy of experimental haploids is full of 
interest but no higher vertebrate appears to live 
long enough for this study. The metamorphosis 
of a haploid salamander, Triton teniatus has 
been studied by G. Frankhauser (Journ. Morph., 
May 1938, 62, No. 3, 393). Curiously, the 
metamorphosis occurred normally in this form 
and was practiclly completed at the time of 
death. Every organ that normally occurs in 
diploid salamanders at the time of metamorphosis 
was present, i.e., the integument, the pharyngea 
derivatives and the special glands like the Thymus, 
the Thyroid, the Harderian gland, etc. Micro- 
scopical examination showed that, the tissues of 
the haploid form were smaller than those of the 
diploid as also the cells. But the number of cells 
was greater. Inthe glands the reduc d cell size 
was completely compensated by incrcase in cell 
number, 
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The Physics of Metecric Phenomena. 


By Mohd. A. R. Khan, F.R.A.8. 
(Osmania University College, Hyderabad, Deccan.) 


FROM time immemorial meteors have presented 

a puzzling oe to human enquiry. In the 
past, their sudden bright apparition filled the 
mind of pre-historic man with awe and supersti- 
tion; and he associated them (as he did 
all other imposing manifestations of nature), 
with influence on his Destiny. Even after the 
advent of civilization, people seriously inter- 
preted them as ominous messengers of impend- 
ing evil. A single instance will suffice to show 
what influence they wielded on human tempera- 
ment at as late a period as the last d e of 
the fifteenth century A.D. We read in Sir Arthur 
Help’s Life of Columbus that on the 15th of 
September 1492, hardly a month before the 
discovery of San Salvador by Columbus, when 
his sailors saw a meteor fall from heaven they 
became so dispirited as to lose faith altogether 
in the success of their enterprise. 


Early in the nineteenth century, however, careful 
enquiry by a renowned French Scientist, E. 
Biot, into the origin of meteorites ved the 
way for a better understanding of the nature 
of meteors, and soon after the discovery of the 
Mechanical Equivalent of Heat, it began to be 
assumed that the light of meteors was a pheno- 
menon of high temperature radiation brought 
about by the fric 1 of the surface of solid 
cosmic particles with atmospheric air, when 
they were diverted from their orbital paths by 
the Earth’s gravitational pull. 


A careful examination of the facts of observa- 
tion showed that the above simple hypothesis 
led to improbable conclusions concerning the 
temperature of meteors, their extent of surface 
and the density of air in the upper regions. It 
is only quite recently that knowledge acquired 
from laboratory experiments on ionisation of 
gases and cathode sputtering, promises to guide 
us to the true understanding of the nature of 
meteors and their interpretation in terms of 
the laws of Atomic Physics. Even now it must 
be admitted that we are far from solving the 
intricacies. of the problem. Edward Fath, in 
his recent book Through the Telescope, writes 
that ‘‘ Meteorites are far more inscrutable than 
the smile of da Vinci’s Mona Lisa”. It would 
be no exaggeration to say that meteors are al- 
most as mysterious in their nature and origin 
as the light of the fabled Will O’the Whisp! 


Facts OF OBSERVATION. 


From systematic observations spread over 
a number of years and recorded under varying 
conditions of time and place, the total number 
of meteors (of all magnitudes visible to the un- 


aided eye) is estimated at 24 millions per diem. 
If telescopic meteors are taken into account 
the number probably runs up to several millions 
pears at 

ppears 


of millions. The average meteor 
about 100 to 110 km, ‘altitude and 


at 80 km., after traversing about 55 to 60 km. 


length of path in the earth’s atmosphere. Bolides 
or fire are estimated gene to appear 
at about 140 km. height and to teannele at 


50 km., after pursuing a course in air of some 
300 to 320 km. length. Telescopic meteors 
ya ene at up to altitudes of 500 or even 

m. They present a very hazy appearance 
as at these heights the density of air is exceed- 
ingly small. 


meteors often flare up into “ bursts ”’ 
or “ spindles” and are seen occasionally to 
divide into a number of dark or reddish frag- 
ments followed, if sufficientiy low down, with 
loud reports and peculiar hissing noises... These 
solid bodies that survive the luminous career 
of the meteor and drop on the earth as compara- 
tively cold objects, bearing no marks of their 
brief fiery existence beyond a dark glossy en- 
crustation, are called meteorites. By far the 
largest number of meteors are consumed in the 
air and reach the surface of the earth as mere 
impalpable dust. 


A very important feature of meteoric appari- 
tions is the luminous trail or train that is generally 
seen near the end part of the visible course of 
some meteors. Most meteors are recognised 
as thin luminous lines traced along the sky, 
successive cee yp of the trace disappearing as 
quickly as fresh ones come into view—producing 
on the unaided eye the impression of a small 
rapidly moving object ary co 0c becoming in- 
candescent in its path and quickly disappear- 
ing from sight. With some meteors the line 
thus traced is much broader as if the small 
nucleus is accompanied by a brighter envelope, 
which disappears as quickly as the nucleus 
moves forward. r still, we see the luminous 
streak develop some little time after the nucleus 
had moved away or even disappeared altogether, 
and persist for periods varying from a fraction 
of a second to as much as 30 or 40 minutes. 
Calculation shows that the air affected by the 
luminous streak of a bright meteor sometimes 
extends to several cubic kilometres in volume, 
especially in case of meteors whose radiant lies 
on the horizon. All the same, this activity seems 
to be confined to the E region of the ionosphere, 
i.e., the portion lying roughly between 100 and 
80 km. altitude. 


In rich meteoric showers the space immediately 
surrounding the radiant glows with a peculiar 
i light, due presumably to the cumula- 
tive effect of innumerable incipient trains. Leo- 
nid meteors have been observed to leave greenish 
trains -and perseid meteors yellowish - trains. 
Whatever the initial colour of a nocturnal meteo- 
ric train it soon fades to white, judging especially 
from impressions produced on the unaided eye. 
It is from a careful study of the behaviour and 
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characteristics of these meteoric trains that the 
secret of meteoric luminosity is being slowly 
disclosed. While the researches of Harvard ob- 
servers and a number of enthusiasts in different 
— of the world continue to throw ever more 
ight on many problems of Meteoric Astronomy, 
it must be admitted that only three papers have 
up till now been published in the English 
language that attempt to deal exclusively with 
the theory of meteors. 


CURRENT VIEWS OF THE LIGHT OF METEORS 


Lindemann and Dobson! seek to account for 
the luminosity of meteors on the assumption 
that the air in front of the meteor is compressed 
adiabatically, and, making use of thermodyna- 
mical principles, come to the conclusion that 
the density of the air above 60 km. height is 
apparently very much greater than what corres- 
ponds to an isothermal atmosphere of 220° K. 
and the temperature is in the neighbourhood of 
300° K. 


C. M. Sparrow? considers the idea of production 
of heat by the motion of a solid in a fluid as un- 
tenable in case of meteors while they are moving 
in the upper regions of the atmosphere, where 
the mean free path of the air molecules is not 
small compared to the dimensions of the meteor 
and accounts for the high temperature of the 
meteor as resulting from its impacts with 
individual air molecules, but makes certain 
assumptions about the composition of the higher 
atmosphere and the elastic nature of impacts 
involved that cannot be accepted. 


In both these papers adequate attention is 
not paid to the importance of meteor trains as 
furnishing a clue to the solution of the problem. 
H. B. Maris* draws analogy between expulsion 
of high energy atoms and molecules from the sur- 
face of the fast-moving meteor when bombarded 
by air molecules and the evaporation of the 
metal of the cathode (with emission of its 
characteristic line spectrum) when subjected 
to bombardment by positive ions moving with 
velocities of the order of 100 km. per second 
in the cathode-sputtering chamber. 


Following Lindemann and Dobson we may 
assume a typical first magnitude meteor to enter 
our atmosphere with a velocity of 40 km. per 
second and dissipate its energy in 1-5 seconds, 
after traversing a path of 60 kms. length. Its 
mass (assumed by Lindemann and Dobson 
to be 6-25 x 10-8 g.) may on more plausible 
grounds be taken as 0-01 g. If the meteor be 
supposed to consist of iron (At. wt. = 56; M.P. 
about 1800° K. and B.P. about 2725° K.; Sp. 
ht.= 0-113 per g. degree Centigrade; latent 
heat of fusion = 49 calories and latent heat of 
vaporisation 90:8 Kg. Cal./g. atom, Cal.) a 
little calculation will show that enormously 


1 Proc. Roy. Soc., London, (A), 1923, 102, 411. 

2 4p. Jour., March 1926, 63, No. 2, 90. 

3 Terr. Mag. and Atmos, Elect., Dec. 1929, 34, 
No. 4, 309. 


high temperatures will result if all the 
kinetic energy of the meteor goes to heat 
it, Even if a considerable fraction of the heat 
is passed on to the air surrounding the meteor, 
the temperature will far exceed the boiling point 
of iron. In the face of such large and rapid 
transformations of energy it is reasonable to 
suppose that the impacts between the indivi- 
d molecules of air and the meteor assume the 
character of explosions, each impact vaporis- 
ing over 50 molecules of iron from the body of 
the meteor with explosive violence. 


The particles thus expelled will collide with 
the air molecules in the neighbourhood of the 
meteor and ionize and excite them. As Maris 
writes ‘‘ Less than 0-02 of the energy of the 
meteor will be expended directly against air- 
resistance, the remaining 0-98 must be spent, 
as suggested by Lindemann and Dobson, in 
ionisation and excitation impacts beyond the 
main mass of the meteor, which lead to radia- 
tion of light’’. 


The energy stored in the ionised air is released 
in the form of visible radiation when the air 
molecules revert to their initial unexcited condi- 
tion, thus accounting for the luminosity of the 
meteor and the persistence of its train for short 
intervals of time. This explanation agrees, 
at least qualitatively, with the results obtained 
by C. C. Trowbridge* in his experiments on the 
after-glow of nitrogen—as regards colour, rates 
of diffusion and mode of decay. Trowbridge’s 
deduction from recorded observational data, that 
the atmospheric region to which meteor trains 
seen at night are usaully confined, lies between 
100 and 80 km., is well attested by subsequent 
research—the pressures in these regions being 
of the same order of magnitude as in Trowbridge’s 
experiments for after-glow. 


Bursts of spindles are usually seen near the 


‘end of a meteor’s visible course. They may be 


assumed to occur only in case of the bigger 
meteors that have survived dissipation of matter 
in their descent below 80 km. of height. The 
greater density of the air in these regions gives 
rise to the formation of a gas-cap in front of the 
meteor, consisting of hot air and matter ejected 
from the body of the meteor. As soon as this 
gas-cap is formed, fresh impacts between the 
air-molecules and the body of the meteor are 
prevented, and it is a significant fact that after 
such bursts the meteor slows down appreciably 
and is extinguished. 


It must be admitted, however, that these 
explanations are more of the nature of conjectures 
than strict statements of well-attested facts. 
Until a much larger number of nocturnal meteor 
trains are examined telescopically and _ their 
spectra pure and simple, unmixed with those 
of the nucleus, are obtained and _ studied in 
detail, the problem of meteoric luminosity may 
be regarded as still awaiting a complete solution. 


4 Ap. Jour. 1907, 26, 144. 
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Auriferous Tracts of Hyderabad State. 


IX South India, the ancient rocks, known as the 

Dharwar Series, noted to be the home of 
gold, occur in narrow almost parallel bands with 
a general N.N.W. trend and recognised by 
MacLaren under five main runs, of which the 
easternmost are particularly auriferous. 


Some of them are represented in the Raichur 
Doab of the Hydera State, with which other 
parallel bands and patches also occur. The 
more important of them are the Maski band, 
the Kus Itagi band, the Raichur band, the 
Gadwal band, and lastly the Ginigera patch. 


Of these, the Maski band and the northern 
ruion of the Raichur band are particularly 
Cone to be auriferous. 


The Maski band of auriferous Dharwara is 
a long narrow tapering run. essentially consisting 
of hornblendic and =—— schists in the 
northern portions, southern being 
chloritic. Numerous runs of blue quartz veins 
are associated which carry gold in them. This 
band is about 40 miles long extending from near 
Salgundi, north of Thungabhadra, in the south, 
right across the Doab, upto Gurgunta, south of 
the Krishna, in the north, having a width varying 
from about 14 miles in the north, to hardly 
about half a mile in the extreme south, and 
covering a total area of about 240 sy. miles. 


This band, riddled with numerous old work- 
ings for gold, dating as far back as proto-historic 
times, may conveniently be divided into two 
zones, viz., the northern Hutti- Wondalli and 
the southern Maski-Udbal areas; the main old 
worki in the former being located at Hutti, 
Wondalli, Toppaldoddi and Uti and in_ the 
latter at Buddini, Maski, Togaldinne and Udbal. 


The northern extension of the Maski band, 
north of the Krishna River, is known as the 
Mangalur band where old gold workings have 
also been noted. It is significant that this 
auriferous Maski band with its northern exten- 
sion, the Mangalur band in the Gulbarga 
District, lies in the same trend with the auriferous 
Kolar schist belt, being also similar to it in charac- 
ter and composition. 


The presence of numerous old gold working 
sites in such auriferous areas only s ts that 
these have been extensivel lB wy by the 
ancients and all surface indications ex loited 
So, it seems that the only chance left for the 
modern prospecter is to unbottom the old work- 
ings rat continue beyond the depth reached by 
the ancient miners, who apparently had to dis- 
continue due to influx of water and other mining 
difficulties which they could not cope with. 


The field has received wide attention by pros- 
pecting companies. More than 300 old gold 
working sites have been discovered, and the 
possibilities of some of them explored. Gold 
mining at Hutti was conducted for 16 years 
during which time it paid substantial dividends, 
but the operations had to be closed down after 
the Great War in 1920 before its potentialities 
could be fully explored. 


In view of the encouraging results obtained 
during the revision survey and prospecting work 
conducted by the Hyderabad Geological Depart- 
ment, it is — that with the encouragement 
given by the Government, the gold fields in the 
Raichur Doab will soon receive the attention 
they deserve and will result in the revival of 
gold mining industry in the State. 


L. S. KRISHNAMURTHY. 


SCIENCE NOTES. 


Discovery of a New Garnet.—Details are 
given of the detection of a new magnesia-iron 
arnet in a 7 contributed by Sir Lewis 
ermor recently to the Records of the Geological 
Survey of India (Vol. 73, Part I). 

It was suggested by Sir Lewis Siiiie in 1912 
that the curious bodies known as chondrules 
found in so many stony meteorites must once 
have been garnets. _The suggestion was based 
on an examination of the meteorite which fell 
at Khohar in the Banda District of the United 
Provinces in 1910. 

Since this hypothesis was propounded in 1912, 
no other, says Sir Lewis Fermor, has come to 
notice that offers an explanation more plausible 
or as satisfactory and consequently it can still 
be regarded as suitable to explain the formation 
of chondrules, and therefore of chondritic meteo- 
rites. The garnet adopted for this hypothesis 
was one that was not introduced to science at 
that time, germans as it did, of a mixture of 
two previously et ‘ molecules ’. 


One of these Amory, molecules’ has since been 
detected as a constituent of certain Indian 


garnets, and of a garnet from Glen Skiag in 
Scotland and named skiagite after the Scottish 
locality. 

If there was any foundation to the garnet 
hypothesis of the origin of chondrules, it was 
felt that it should be possible to discover analyses 
of garnets that could be interpreted satisfactorily 
only on the assumption of the presence of another 
garnet molecule. 

This. has lately been found in an occurrence 
of a deep brownish red garnet from a garnet 
diopside nodule from the Jagersfontein diamond 
mine in South Africa by the late Dr. Percy 
A. Wagner. 

Sir Lewis Fermor has named this garnet 
‘ khoharite’ after the Khohar meterorite which 
was the starting point of his hypothesis. It 
would have been named after Dr. Wagner but 
for the existence of another wagnerite named 
after an earlier Oberbergrath Wagner. 
aa . * + 


Geological Work in 1937.—The Annual 
Report of the Geological Survey of India for 1937 
records activities in several directions ranging 
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from water supply till gold prospecting. Impor- 


_ tant geological information has been obtained 


by the Officers of the Department, who accom- 
panied the Sino-British undary Commission 
in the Wa States and Shaksgam Expedition to 
the Karakoram under the leadership of Mr. E. 
Shipton. 

At the headquarters in Calcutta re-arrange- 
ments in the laboratory were completed in 
order to cope to the best advantage, with the 
large number of enquiries received during the 
year. Rearrangements in the fossil galleries 
and other museum specimens have been carried 
out with a view to increasing their popular 
appeal. Economic enquiries were conducted 
on bauxite, coal, gold, iron ore, clays and build- 
ing materials at several localities. 

The Department’s advice was sought on engi- 
neering schemes such as the preservation of 
Elephanta Caves, the Malakhand Hydro-electric 
Scheme and power for Hazara District. The 
large number of fossil specimens collected during 
the year were examined by Indian and Foreign 
specialists and the results of their investigations 
were published in Pala@ontologia Indica. 

* * * 


Crops without Rain.—The Imperial Council 
of Agricultural Research is making a series of 
experiments in what is called Dry Farming, 
a method which has been applied with great 
success in America, especially in Utah. Five 
stations in different parts of India have been 
established in different stages of experimental 
development under the supervision of a co-ordi- 
nating committee. The Committee has a task 
of standardising the methods and co-ordinating 
the results of all the stations. 

By dry farming methods it is estimated that 
twice as much can be grown as by wet cultiva- 
tion, without increasing the cost of production. 
This method requires a little more labour which 
is easily compatible under Indian conditions, 
and emands conservation ands proper 
utilisation of subsoil moisture. Among other 
items of investigation, mention may be made of 
soil survey studies in plant physiology, preserva- 
tion of water under different conditions and the 
effects of deep and shallow cultivation on the 
absorption of rain water, inter-culture of crops, 
the value of bunds in conserving rain water, 
the effects of varying the seed rate and farm- 
yard manure and different rotation of soil 
moisture and crop yield. 

These dry farming experiments have now 
reached the third year of the five-year programme 
and results obtained so far ane promising. 


Temporary Seismic Equilibrium in Northern 
India.—In the year 1937 Burma and Northern 
India experienced earthquakes and it has been 
reported that there were 82 shocks in all, of which 
North-Eastern India and Burma received the 
largest number and North-West India was not 
spared. In peninsular India the number was 
negligible. 

Dr. Coulson in an article contributed by him 
to the Records of the Geological Survey of India, 
73, Part I, has reached the conclusion that 


the region between the North-West Himalayas 
and the Hindukush has attained a tem 
equilibrium. According to him the observers’ 
reports indicate that the epicentral region of the 
severe shock which occurred on Sunday, 14th 
November 1937, was in the Hindukush Mountain 
near Drosh in Chitral. The instrumental records 
of the shock received from Agra, Kodaikanal, 
Kolaba and Alipore, indicate that the shock 
had a very deep focal depth of 200-240 kilo- 
metres. This is in agreement with and confirms 
the views of Dr. Coulson regarding the shock 
of the Ist February 1929, in the North-West 
Himalayas. 

After a critical investigation, Dr. Coulson 
thinks that the shocks in North-Western and 
North-Eastern India must have had different 
epicentres and the temporary equilibrium after 
the earthquake of the 14th September 1937 will 
lost till the accumulated stresses are again 
relieved, either by a sudden shock or by a shock 
heralded by a succession of four shocks. 


x * * 

Saving Wastage of 60,000 Bales of Cotton. 
—Anything up to 60,000 bales or 10,000 tons 
of cotton are, it is believed, largely wasted in 
this country in the form of cotton linters. 

Cotton linters are the short fibres left when 
the cotton is ginned with a saw gin. They are 
4 of an inch and are nearly always allowed to 
go to waste. In roller ginning these linters are 
mixed up with cotton and sent to the mills. 
When this cotton is spun they fall out and are 
again wasted. 

The Indian Central Cotton Committee has 
been carrying on experiments in the first stage 
of artificial silk production by the acetate process 
and is determining the cost of producing chemical 
cotton, i.e., purified cellulose made from cotton. 
The experiments are carried on at the Cotton 
Committee’s Technological Laboratory in 
Bombay. Given the cost of production of the 
basie material, chemical cotton, an industrialist 
can calculate the cost of rayon manufacture. 

The other basic material used in the produc- 
tien of artificial silk is acetic acid. Experiments 
are being carried out at the Imperial Institute 
of Sugar Lage f in Cawnpore which is 
studying the cost of production of acetic acid 
and acetic hydride from molasses of which there 
is an abundant supply in India. 

Both cotton linters and molasses are materials 
that are available in this country and their use 
would be a valuable addition to the country’s 
wealth. 

* + * 

The Corrosion of Tar Stills.—The Depart- 
ment of Scientific and Industrial Research has 
pointed out (“‘Chemistry Research Special Report” 
No. 4, H.M. Stationery Office, 9d. net) that 
decomposition of ammonium salts present in 
the aqueous liquor normally associated, with tar 
was responsible to some extent for the corrosion 
of stills, but it was also agreed that some organic 
constituent or group of constituents in vertical 
retort tars was mainly responsible for the damage. 
Accordingly, the objectives of the investigation 
were : 
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(i) to identify the compounds or groups of 


compounds responsible for corrosion; (ii) to 
devise methods for the removal of such com- 
pounds or for the inhibition of their harmful 
action; (iii) alternatively, to discover a metal 
or alloy which would resist attack or to develop 
a protective coating for the mild steel in general 
use as constructional meterial for tar stills. 

After an exhaustive examination of a long 
series of tar fractions, the following conclusions 
were reached :—The corrosive effect of neutral 
and basic constituents was negligible but at high 
temperatures, resinols or petroleum insoluble 
phenols were very active in promoting corrosion, 
and in the presence of ammonium chloride the 
activity of these materials was intensified. The 
more volatile phenols were not corrosive, a fact 
which is confirmed in industrial practice where 
tar acid stills have a very long life. Resinols 
are defined as those non-crystalline portions of 
tar soluble in caustic soda and precipitated from 
solution in an organic solvent by addition of 
light petroleum. In a crude form they are 
isolated as a viscous pitch but they can be 
purified to the condition of a brown amorphous 
powder. Low temperature tars are particularly 
rich in resinols, whereas coke oven and hori- 
zontal retort tars are almost devoid of such 
components. Vertical retort tars occupy an 
intermediate position with respect to this content 
of resinols. Further examination of the whole 
range of resinols revealed the fact that the 
portion soluble in benzene was much more 
corrosive than the insoluble part, probably 
owing to the circumstance that the latter, being 
highly polymerised, is almost inert. Confirma- 
tion of the conclusion that the corrosive effect 
of any tar is dependent chiefly on the content 
of benzene-soluble resinols was obtained by 
comparative distillations of four tars. 

* a 


The Cause of Cancer.—David Brownlie has, 
in his recent book, described a new theory ‘of 
the primary cause of cancer and any discovery 
of the cause of cancer would unquestion- 
ably be one of the greatest contributions to the 
happiness of mankind. Any new thesis with 
scientific basis must demand the most careful 
investigation. Mr. Brownlie, a highly experien- 
ced fuel technologist and organic chemist, 
has during many years of consideration formed 
the opinion that the primary cause of cancer is 
the action of poisonous organic products result- 
ing from the decomposition under high tempera- 
ture conditions of carbonaceous materials, 
especially bituminous coal—and also petroleum 
oil used in the manufacture of carburetted water 


gas. 
It has long been known, particularly in connec- 
tion with the briquette industry, that coal tar 
pitch is definitely cancer-causing; and in research 
work the more usual method is to give cancer 
to mice by painting them with coal tar. 
According to this new theory traces of these 
cancer poisons are present not only in coal 
tar and its fractions, but also in most towns gas, 
as delivered to the consumer. Another primary 
course of cancer is the eating of smoked food 
such as meat and fish that has been suspended 
for a long time in smoke from a fire, generally 
wood. t will be appreciated that this is 


a provocative book, but the author presents 
much evidence in support of his theory 
which calls for sumnaties investigation. He 
gives in this volume, a clear description of the 
many problems connected with cancer which 
will prove of vital importance not only to the 
medical profession, but also to industrialists 
and the general public. 
+ o * 

International Institute of Agriculture.— 
The Permanent Committee at its ordinary 
session held in March, with Dr. J. J. L. 
van Rijn, delegate of the Netherlands and of 
the Netherlands Indies and Vice-President of 
the Institute, “in the chair, unanimously elected 
Baron Giacomo Acerbo, delegate of Italy, 
the retiring Chariman of the Permanent Com- 
mittee, as Chairman for a further period of 
three years. 

+ + * 

International Forestry Centre in Berlin,— 
The Permanent Committee of the International 
Institute of Agriculture, in its session of March 
1938, resolved to set up an International Forestry 
Centre in Berlin and, according to the terms of 
the constitution adopted at the same session, 
affiliated to the International Institute of 
Agriculture. 

* * * 

The Entomological Society of India.—Ata 
meeting of the Society, held in New Delhi, on May 
18, a resolution was passed placing on record 
the members’ deep sense of loss and sorrow at 
the death of Mr. Edward Meyrick, F.R.S., a 
recognised authority on uilasdeakicotens who 
had ungrudgingly identified microlepidopterous 
insects sent from India during the last 31 years. 

* + * 


Indian Physical Society.—At the ordinary 
meeting of the Society held on Saturday, 30th 
April, in the Physics Seminar, University College 
of Science, Calcutta, with Prof. D. M. Bose in 
the chair, the following were elected Fellows of 
the Society :—(1) Dr. C. W. B. Normand, (2) 
Dr. N. Ahmad, (3) Dr. H. J. Taylor, (4) Dr. B. C. 
Mukherji, (5) Dr. Swami Jnanananda . (6) 
Mr. Kartick Chandra Mookherji, (7) Mr. Asoke 
Kumar Bose, (8) Mr. Mriganka Sekhar Sinha, (9) 
Mr. Haripada Sen. 

. * * 


Discovery comes to Cambridge.—It will be 
remembered that this excellent popular journal 
of scientific knowledge was originally founded 
just after the War, for the purpose of disseminat- 
ing the results of scientific investigations among 
the interested lay men. The original Trustees, 
Sir J. J. Thompson, Sir Frederic Kenyon, Sir 
Albert Seward and the late Professor R. 8S. Conway 
were men who had not only built up great bodies 
of scientific knowledge but have been the fore- 
most leaders of scientific thought. They felt it 
their duty to help others to share in the pleasure 
of understanding the great advances and achieve- 
ments of science. 

Now the Trustees have made over their responsi- 
bilities of conducting the journal to the Syndics 
of the Cambridge University Press. We have no 
doubt that under the new auspices the journal 
will receive a fresh impetus and enrich the original 

rinciples and purpose for which it was founded. 
This journal embraces practically all fields of 
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scientific knowledge, and in its power of popular 
representation it occupies a foremost place in 
the ranks of popular scientific journals. 

* * + 


Dr. T.S. Wheeler, D.Sc., Ph.D., F.Inst.P., 
F.I.B., F.N.I., M.I.Chem.E.—We have pleasure 
in offering our congratulations to Dr. T. S. 
Wheeler, Principal of the Royal Institute of 
Science, Bombay, on whom the Senate of the 
National University of Ireland have conferred the 
degree of D.Sc. Dr. Wheeler’s Scientific work has 
secured for him a distinguished place in the world 
of science. His charming manners and lovable 
personality have won for him a large body of 
admiring friends. 

aa oa + 

Mr. K. Ramayya, M.Sc., has received M.B.F. 
in the King’s Birth Day honours and his 
numerous friends will rejoice at the decoration 
conferred upon him. His work as a Botanist 
in the Agricultural College, Coimbatore, has 
been an impressive record and we felicitate 
Mr. Ramayya on the appreciation of the Govern- 
ment of India of his contributions to science. 
He has been selected to act as Director of the 
Institute of Plant Industry, Indore, where his 
knowledge and experience which he has gathered 
as Paddy Expert, will be of great benefit in en- 
larging its activities. 

* * * 

The British Association.—We understand that 
at the invitation of the British Association, the 
Indian Science Congress has deputed Rao Bahadur 
T. S. Venkataraman, C.I.E., Dr. B. C. Guha and 
Mr. W. D. West to attend the forthcoming session 
at Cambridge as representatives of India. We 
hope that the visit of scientists from Great Britian 
lately begun, will become an annual practice 
from which much good may be expected to 
result. 

* * * 

Andhra University : Degree Course in 
Pharmaceutics.—Complete provision has now 
been made for the training of Pharmaceutical 
Chemists on the most modern lines. The analy- 
tical and manufacturing laboratories are quite 
well equipped to give the students a compre- 
hensive course. 

For analytical work and carrying out prepara- 
tions on a small scale a commodious laboratory 
is located in the Chemistry Department and 
is completely equipped. It is provided with a 
muffle furnace, steam baths and drying ovens 
and separate space is set apart for the recovery 
of solvents. An adjacent laboratory contains 
analytical balances, refractometers, micro- 
scopes, a tintometer, centrifuge, colorimeter, 
nephelometer, spectrometer and other instru- 
ments necessary for an up-to-date analytical 
work on foods, drugs and water. For the 
teaching of Pharmacognosy there is a good 
botanical laboratory with a museum of drugs 
and a collection of plates and slides. 

A manufacturing laboratory, designed for 
targe-scale production, is situated in the Chemical 
Technology building and is provided with 
various machines for the grinding of crude drugs 
and the manufacturing of tinctures, extracts, 
confections, tablets and pills of various kinds, 
milk products, preserved fruits, tooth pastes, 
eosmetics, fine. chemicals, etc. Many of these 


can be worked with the hand or with electrical 
power. Arrangements are being made for steam 
supply. 

The library has a comprehensive collection 
of standard books dealing with the various 
aspects of Pharmacy and subscribes for a number 
of journals which bring knowledge up to date. 
Further it possesses a number of classical books 
relating to Indian Materia Medica and Pharmacy 
which are now out of print. 

The lectures, laboratory work and the manu- 
facturing operations will be carefully conducted 
by lecturers who have received special training 
in the particular lines. The syllabuses for the 
courses have been framed specially to meet the 
needs of Indian conditions. Before the students 
begin their special work in Pharmacy they would 
have received a sound basic training in physics, 


general engineering including machine w- 
ing and workshop practice, chemistry, industrial 
chemistry and chemical engineering. They 


will therefore be capable of intelligently under- 
standing and conducting manufacturing opera- 
tions and also be fit to benefit by their training 
in analytical Pharmacy. Thus the graduate 
will be capable of taking up positions as manu- 
facturing chemists or as analytical pharmacists. 

It is well known that the pharmaceutical 
industry is specially suited to India 
owing to the wealth of raw materials available 
in the country and the large quantities of manu- 
factured drugs that are being used every year. 
There is a serious lack of properly qualified 
pharmaceutical chemists in the country in charge 
of pharmaceutical business anyway comparable 
to the trained band of men who manage it in 
advanced countries elsewhere. The Central 
as well as the Provincial Governments are now 
alive to the urgent need for effecting control 
of foods and drugs sold in the country. In 
due time every large hospital and every munici- 
pality will surely realise the need for trained 
men in foods and drugs to effect economy and 
to control their purchases and expenditure as 
is being done in Europe and America. For ail 
these purposes a large band of specially trained 
men is a necessity and the Drugs Enquiry Com- 
mittee as early as 1931, emphasised the need 
for Universities to start courses in Pharmaceutical 
Chemistry and supply the necessary technical 


men. 

The Andhra University has provided for a 
three-year course leading to the B.Sc. Honours 
degree in Technology with specialisation in 
Pharamceutics and subsequently a one-year 
course of advanced work in the subject leading 
to the M.Sc. degree. Students who have passed 
the I.Sc. with distinctions are admitted to this 
course which lays — emphasis on the manu- 
facturing side. he University has also been 
conducting an M.Sc. course in the Analytical 
Chemistry of foods, drugs and water on the 
same lines ‘as the M.Sc. course of the London 
University. These graduates with further ex- 
perience will be able to appear for the Fellow- 
ship examination of the Institute of Chemistry 
of Great Britian and Ireland in Branch E (Foods 
and Drugs). The work done during this course 
mainly is of a practical nature. The students 
analyse a large number of representative samples 
of foods such as milk, butter, oils and fats, 
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condiments, etc., water, urine and blood and 
receive instruction in the fundamentals of bacte- 
riology, pharmacology, microscopy, foods and 
drugs laws, etc., which will enable them to 
interpret analytical data intelligently and draw 
correct conclusions. 

Provision has recently been made for a number 
of scholarships which are available for bright 
students taking up these courses. There have 
been a large number of enquiries from students 
all over the country including such distant 
provinces as the Punjab. The courses are 
obviously useful to the country and hence 
are popular. Detailed information can be ob- 
tained from the Principal of the University 
Colleges, Andhra University, Waltair. 

It may be mentioned here that besides 
Pharmaceutics, a sound course in _ general 
Chemical Technology including Chemical En- 
gineering andthe Technology of Sugar has been 
taught as a special subject during the past five 
years. With the co-operation of the sugar 
factories situated in the Andhra districts efficient 
training has been given in this branch of Techno- 
logy. Now the study of Pharmaceutics has been 
added and very soon the Technology of Oils is 
also expected to be provided for. The students 
have, therefore, a wider choice of selecting career. 
The laboratories afford ample scope for advanced 
research work in these subjects. 

* * 


University of Mysore.—Personnel.—Dr. M. V. 
Gopalaswami, B.A., B.Sc. (Lond.), Ph.D. (Lond.), 
Professor of Psychology and Logic, Maharaja’s 
College, Mysore, was appointed a ‘“ University 
Professor ’’ under Section 3 of the Mysore Uni- 
versity Act, 1933. 

Ezxaminations.—The results of the Arts and 
Science Examinations, held in March 1938, were 
announced. They were as under :— 


Examination Examined Passed 
1 Intermediate 1,175 396 
2. B.A. (New) 158 80 
3. B. A.(Old) 3 nil 
4. B.Sc. oe 209 123 
5. B.A. (Hons.) Preliminary 47 36 
6. B.Sc. (Hons.) Preliminary 44 41 
7. B.A. (Hons.) Final a 29 29 
8. B.Sc. (Hons.) Final ' 21 21 
9. M.A. Qualifying Test .. 2 2 
10. M.Sc. Qualifying Test .. 2 2 
Recognition.—The Royal College of Surgeons of 
England have recognized the Mysore Hospital 
(Sri Krishnarajendra Hospital) in respect of the 


Final Examination for the Fellowship of the 
Royal College of Surgeons under Paragraphs 
21 and 23 of the F.R.C.S. Regulations. 

General.—Mr. A. R. Gopala_ Iyengar, ™.sc., 
Lecturer in Botany, Intermediate College, 
Bangalore, has been awarded the Vincent Massey 
Scholarship for 1938-39, for the study of Applied 
Botany in the University of Toronto. 

= = = 


Announcements 
The Third International Congress of Tropi- 
cal Medicine, which was to have been held at 
Amsterdam, and the Third International Malaria 
Congress, which was to have been held at Madrid 
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in 1935, had both to be postponed, but a joint 
Congress will be held at Amsterdam fromSeptember 
24—October 1 under the Presidency of Dr. G. 
Gryns. Further informafion can be obtained 
from the Secretary, Mauristkade 57, Amsterdam. 


The Wister Institute of Bibliographic 
Service.—Authors’ abstracts of all papers appear- 
ing in the Wister Journals: The Journal of 
Morphology, The Journal of Comparative Neuro- 
logy, The American Journal of Anatomy, The 
Anatomical Record, The Jou of Experimental 
Zoology, American Journal of Physical Anthro- 
pology, Journal of Cellular and Comparative 
Physiology, The Journal of Nutrition, American 
Anatomical Memoirs, are to be issued in the new 
Advance Abstract Card Service within 30 days 
of acceptance of abstract. 

The present advance abstract sheet, given 
free for the past 14 years, will be discontinued 
with the June 1938 issue, to be replaced beginning 
in July by the new form of service. The new 
Card Service has been planned to meet all the 
needs of librarians and investigators, and is to 
be offered in three styles. 


Annual sub- 
scription. 


Style No. 1. Advance Abstract Cards 


in sheets. 4 Abstracts per card— 
300 mm. x 125 mm. 0 $2-00 
Style No. 2. Advance Abstract 
Card Service, sheets cut into 
cards—75 mm. X 125 mm, oe $2 -50 
Style No. 3. Advance Abstract Card 
Service, permanent library card 
punched—75 mm. x 125 mm. $3-00 
or $5-00 
for 2 sets. 


From July to December, 1938—one-half annual 
rate. 


” > * 


We beg to acknowledge with thanks, receipt 
of the following :— 

** Agricultural College Magazine, Nagpur, ”’ 
Vol. 12, No. 4. 

‘“* Agricultural Gazette of New South Wales, ” 
Vol. 49, No. 5. 

** Journal of Agricultural Research,” Vol. 56, 
No. 4. 


“Indian Journal of Agricultural Science, ” 
Vol. 8, No. 2. 

** Monthly Bulletin of Agricultural Science and 
Practice,’’ Vol. 29, No. 4. 


‘* Journal of the Royal Society of Arts,” 
Vol. 86, Nos. 4457-61. 

‘* Biological Reviews, ’’ Vol. 13, No. 2. 

“* Communications from the Boyce Thomson 
Institute, ’’ Vol. 9, No. 3. 

** Chemical Age, ’’ Vol. 38, Nos. 982-86. 

** Journal of Chemical Physics, ’’ Vol. 6, No. 5. 

“* Journal of the Indian Chemical Society, ” 
Vol. 15, No. 3. 

** Journal de Chemie Physique, ”’ Vol. 35, No. 2. 

‘* The Calcutta Review,’ Vol. 67, No. 2. 

“ Russian Journal of General Chemistry,” 
Vol. 8, Nos. 3 and 4. 

‘“‘Experiment Station Record, ’’ Vol. 78, No. 4. 

‘‘ Transactions of the Faraday Society,” 
Vol, 34, No, 205, 
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ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 


May 1938. SECTION A.—K. S. K. IYENGAR 
anp K. V. IyENGAR: On a Problem relating to 
a Tetrahedron.—The problem of determining the 
tetrahedron of maximum value, the area of 
whose faces are given, is resolved in a more 
elegant way and it is further proved that in 
the case of n-dimensions also, there is only one 
orthogonal simplex, with assigned values for 
the (n — 1)-dimensional volumes of its simplex- 
faces. S. RANGASWAMI, V. SUBBA RAo AND T. R. 
SESHADRI: Reactivity of the Double Bond in 
Coumarins and Related a : B-Unsaturated Carbonyl 
Compounds—Part VI. Action of Mercuric 
Acetate on the Methyl Ethers of Coumarinic and 
Coumaric Acids.—These acids undergo addition 
at the double bond as well as mercuration, where- 
as the 5-nitro derivatives undergo addition only. 
N. G. SHABDE: The Expansion of a Function in 
a Series of Associated Legendre Functions. W. M. 
Varipya: The Flame Spectra of Some Aliphatic 
Halides—Part II. (2) Ethyl Bromide.—Bands 
emitted by BrO and Br, have been identified. 
Cu. I. VARADANAM : Viscosity and Jelly Formation 
of Concentrated Sols of Hydrous Stannic Oxide.— 
Krishnan’s optical method has been employed to 
follow the changes in particie size in hydrous 
stannic oxide sol with the progress of dialysis. 
B. S. MADHAVA Rao: Biquaternions in Born’s 
Electrodynamics. H. S. SuBBA Rao: Eulerian 
Parameters and Lorentz Transformations. K.S.K. 
IYENGAR: Theorems on the Functional Limits of 
Derivatives of a Function at Infinity. 

May 1938. SECTION*+B.—C. SrrKantia, D. 
SHAMANNA AND G. S. RAGHUNATHA Rao: Studies 
in Blood Sugar. I,—Vairation of Blood Sugar 
during Menstrual Cycle. C. SRIKANTIA AND D. 
SHAMANNA : Studies in Blood Sugar. II.— Fasting 
Blood Sugar of South Indian Students in Mysore. 
C. SRIKANTIA AND D, SHAMANNA: Studies in Blood 
Sugar. III.—Blood Sugar of Children. R. S. 
Cuorra: Notes on Indian Hepatics. I.—South 
India. R. GOPALA AIYAR AND (Miss) K. P. 
NALINI: Observations on the Reproductive System, 
Egg-Case, Embryos and Breeding Habits of Chilo- 
scyllium griseum Mull. and Henle.—The authors 
have given for the first time a clear and connected 
account of the life history of this interesting 
Elasmobranch Fish from the Indian coast. The 
description includes a complete account of the 
reproductive system and the egg-case with nume- 
rous photographic illustrations of the different 
stages of the embryos. M. K. SUBRAMANIAM: 
On Myzostoma gopalai Species Nova from the 
Madras Harbour. 


National Academy of Sciences : 
(Proceedings, Vol. VII, Part 4.) 
December, 1937.—S. K. CHAKRABERTTY AND 
P, B. GANGULY: On an Equation for the Viscosity 


of Miztures. A. B. SEN: Action of Para-Toluene 
Sulphonyl Chloride on Phenols containing Azo- 
Groups. K. B. MatHuR: Ionisation of F-Region 
before Sunrise. 


Indian Physical Society: 


April 30, 1938.—K. Banessi AND A. HaQur: 
Structure of Aromatic Compounds, Part III— 
Benzophenone. K, BANERJI AND A. HAQUE: 
apes Svea of Creatinine. D.M. Bose AND P. C. 

UKHERJI: On the Origin of Colour of Paramagnetic 
Ions in Solution. 8S. C. SmRKAR AND J. Gupta: 
On the Heat Capacity of a Few Crystals at Low 
Temperature. KR. C. MAJUMDAR: On the Total 
Reflection of Radiowaves in Ionosphere. 


Indian Chemical Society : 


Marck 1938.—K. GANApATI: Synthesis in 
the Alloxazine, iso-Alloxazine (Flavin) and Luma- 
zin Groups—Part III. Synthesis of Some Acid 
Derivatives. S. K. Mirra: Theoketonic Esters. 
Part VI. K. P. Basu anp M. C. Natu: Organic 
Acid—Fe” Complex as a Disturbing Factor in 
the Titrimetric Estimation of Ascorbic Acid. 
DUHKHAHARAN CHAKRAVARTI AND BROJESWAR 
MasJuMDAR: Synthesis of Coumarins from o- 
Hydroxry-arylalkyl Ketones Part I. PRAFULLA 
KuMAR BosE AND RAJENDRALAL NaTH: Natural 
Flavones.—Part I. The Constitution of Gardenin. 
L. D. SHAH: Mercuration of Acetyl Urethane 
and its Substituted Amides. A¥FTAB AHMAD, 
KarTarR S. NARANG AND JNAENDRA NaTH Ray: 
Synthesis of oo (and Benzoglyoxalines)— 
Part V. U. P. Basu anp S DAS-GUPTA : 
Acridine Derivatives as Antimalarials—Part 11. 
SAcHINDRA NATH Roy : Note on the Use of Adsorp- 
tion Indicator in Acidimetry and Alkalimetry. 


_ The Entomological Society of India: 
(New Delhi’ Branch.) 


May 18, 1938-—Hem SINGH PRUTHI AND 
H. L. BHATIA : Life-history and Bionomics of the 
common Fruit Fly of the North Western Frontier 
Province. TASKHIR AHMAD: The amarantus 
Weevil Borer, Lixus truncatulus F. and its Para- 
sites. Exnipirs : HEM SINGH PRUTHI : Euzophera 
punicella Moore. TASKHIR AHMAD: Variation in 
Size and Colouration of the Common Blister Beetle. 


K. B. Lat: Some interesting Ants of Delhi. 
L. N. Nigam: The Coffee Berry Borer. H. L. 
BuatiA: Some Fruit Flies of Delhi. GuuLam- 


Psyllids and Bagworms on Casia fistula. 
TaSKHIR AHMAD: Grubs of the Red Pumpkin 
Beetle, Aulacophora abdominalis. C. K. SAMUEL: 
A Device for Feeding Small Insects on Restricted 
Areas of Experimental Plants. 


ULLAH : 


Erratum. 
Vol. 6, No. 11, May 1938, page 557 :—Contribution entitled * ‘A Note on Harmostomum 


sp. from an Indian Toad,” line 5, for “* Bufo tympanum ’ 


> read “ Bufo microtympanum ” 
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BAROGRAPHS 
HYGROGRAPHS 
THERMOGRAPHS 
AND 
ALL OTHER 
METEOROLOGICAL 
INSTRUMENTS 
CATALOGUES WILL BE GLADLY SENT 


Sole Agents in India: 


THE SCIENTIFIC INSTRUMENT Co., LTD. 


5-A, ALBERT ROAD 240, HORNBY ROAD 11, ESPLANADE EAST 
ALLAHABAD BOMBAY CALCUTTA 











© Insist on “SACWO” Products? 


& BECAUSE 


& (i) They are reliable, durable and all Indian. 
S (ii) They compare very favourably with similar foreign products. 
S (iii) They are highly appreciated wherever they are supplied. 


N Particulars from Sole Manufacturers :— 


. The Scientific Apparatus and Chemical Works, Ltd. 
S AGRA, U.P. (India) 
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: ENTIRELY INDIAN ENTERPRISE AND INDUSTRY 


* We Manufacture 








& LABORATORY GAS AND WATER FITTINGS, PRESSURE 3 
. STERILIZERS, DISTILLED WATER PLANTS, AIR AND 
aS STEAM OVENS, BALANCES AND WEIGHTS, SLIDE 

‘ RESISTANCES ‘AND VARIOUS KINDS OF APPARATUS 

S — — — AND INSTRUMENTS — _ _ 

8 It really pays you to entrust us with the equipment of 

your laboratory 


: Enguiries Solicited— 


* THE ANDHRA SCIENTIFIC Co., Ltd. 


RS 
® MADRAS MASULIPATAM VIZAGAPATAM 
RA (WORKS) 
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SX N 
N A QUARTERLY REVIEW OF SCIENTIFIC THOUGHT, & 
S WORK AND AFFAIRS N 
S PRINCIPAL CONTENTS FOR JULY RS 
RN 

RN Sunspots and Their Terrestrial Effects .. Dr. H. SPENCER Jonzgs, F.R.S, 
e The Antiquity of Recent Man Be .. Pror. H. H. Woo.iarp, F.R.S. a 
ss Jets Musically Inclined od .. Dr. G. BURNISTON BRown. iS 
& Who Discovered the Trinidad Asphalt Lake? .. Dr. P. E. SPrecMAnn. 

&§ Some Aspects of Tin Research ‘i .. Pror. 0, O. BANNISTER. S 
& Progress in Fisheries Research ot .. E. Forp. 3 
a RECENT ADVANCES — Mathematics — Astronomy — Physics — General and a 
SS Organic Chemistry — Physical Chemistry — Geology — Pedology — Botany & 
8 — Plant Physiology — Entomology — Archeology. S 
Ss » 
SS 


ESSAY REVIEW—The Discovery of Radium. By Prof. J. R. Partington. 
REVIEWS of about 70 books. 


Published at the beginning of January, April, July and October. 
Each number about 200 pages, illustrated. 7s. 6d. net per copy. 
Annual postal subscription, 31s. 2d. 
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The Mysore Chemicals & § 


: & 
a eye S&S 
S Fertilisers, Ltd. S 

SS 
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S a a & 
& Applications are invited for the RY 
& undermentioned posts : . 
S: Chemists and Chemical Engineers S 
N N 
4 Electrical and Mechanical Engineers 4 
RN N 


Salary will be according to qualifi- N 


cations. Only those candidates who S 
possess high academical distinctions, Ss 
with practical experience will be & 
preferred. S 


In the case of chemists, preference & 
will be shown to graduates who 38 
possess a good record of research § 
work in Inorganic Chemistry. & 


The selected candidates should, if 
necessary, undergo training at their & 


: ‘ 3X 

own expense under the directions of x 
the Company. 8 
SS 

Applications, with copies of Ni 
testimonials furnishing details of 


experience 4% 
minimum 38 


technical qualifications, 
in industrial concerns, 
salary required, etc., should be §& 
addressed to the Secretary, The & 
Mysore Chemicals & Fertilisers, 
Ltd., 1128, Vani Vilas Road, Mysore, ¥& 
so as to reach him on or before the & 
15th August 1938. N 


H. K. RAMIENGAR, S 
S 
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Volume Four 


PROGRESS IN PHYSICS 


A comprehensive review by leading 
physicists of 


RECENT WORK IN GENERAL 
AND ATOMIC PHYSICS 


including Optics, Heat, Sound, X-rays, Magnet- 
ism, Fluid Motion, Spectroscopy, Refrigeration, 
Thermodynamics, Experiniental Electricity and 
Magnetism, Beginnings of the New Quantum 
‘Theory, Electrolytes and Electrolysis, Measure- 
ment of Time, Surface Tension, Adsorption of 
Gases by Solids, The Charge of the Electron, 


Diamagnetic and Paramagnetic Anisotropy of 
Crystals, Physical Optical instruments and 
Materials 


Pp. 389. Price 20s. Post Free 


THE PHYSICAL SOCIETY 
1 Lowther Gardens, Exhibition Road 
LONDON, S.W.7 
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0 
ANNUAL TABLES 


OF CONSTANTS AND NUMERICAL DATA 


Published under the auspices of the International Council of Scientific Unions and of the 
International Union of Chemistry 


F. Joliot, Chairman 

P. Auger, General Secretary 

N. Thon, Editor in Chief 

R. Wurmser, 7 reasurer 

G. Champetier, C. Haenny, F. Perrin 


Address: 
TABLES ANNUELLES 
Institut de Chimie 
18, rue Pierre-Curie 
PARIS (5°) 


NEW SERIES: Numerical data of the years 1931-36, published in separate 
advance reprints by subjects. 


TEXTS IN ENGLISH AND FRENCH 





Just Appeared: 
I. JoLIoT-CuRIE, B. GRINBERG AND R. J. WALEN: Radioactivity, Nuclear Physics, 


Transmutations, Neutrons, Positrons (1931, April—1936) .. Price £ 0-8-0. 
E. Darmots: Rotatory Power (1931-34) o +» w» £ 0-8-0. 
M. MAGAT: Raman Effect, Vibration Patterns (1931-34) o- oy» £ 012-0. 
Back Volumes and Sets: New prices considerably reduced: 


Volumes (in 2 parts): IV (1913-16), V_ (1917-22), VI (1923-24), 
VII (1925-26), VIII (1927-28), X (1930), each volume -- Price £ 3-0-0. 
Volume IX (1929) (in one part) ca co ee «6S ROM 
Index Volume I-V (1910-22) i » £ 2-8-0. 
Index Volume VI-X (1923-30) to appear towards the end of 1936. 
Volumes I-III (1910-1911—1912) £ 11 can only. be sold with the complete set I-X, 
because of limited stocks. 


Reprints from back volumes: Information and prices will be supplied by the 
Editor’s officee The purchase of reprints from Vol. X, 1X and VIII will 
entitle to free supply of the corresponding reprints from back volumes, as long 
as copies are available. 


Orders and Enquiries at the above Address. 


HOMOUOMNORONOCHONOCHONONOCMONONONOCHONOLIOCNUONOHONOLC 





foVlolioloti 














LRM BALOPTICON 
FOR VISUAL EDUCATION 

Combining the projection of slides and opaque 
objects within its wide range of uses, this Balopticon 
Model *‘ LRM” answers every still projection need for 
small auditoriums, school rooms, Sunday Schools and 
the like. 

One outstanding feature is the exceptional amount 
of light projected onto the screen. For maps, charts, 
books, other opaque objects, this property is of 
exceptional value. 


AGENTS: MARTIN AND HARRIS. LTD. 


‘MERCANTILE BUILDINGS.’ LALL BAZAR, CALCUTTA 


BAUSCH &LOMB 
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